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Taurus will often carry rear seat passengers, 
so they figure equally in the overall design: 
With wide, comfortable places for their feet; 
rear seat heat ducts; and if the rear seat 
passengers happen to be children, Taurus’ 
child-proof rear door locks offer some 
peace of mind. 

►THOROUGH DESIGN-To carry a lot of cargo, 
the trunk is deep and commodious. To carry 
two bags of groceries, most models include 
an elasticized net to keep them upright. 
When it rains, Taurus has 20" wipers to clear 
the windshield. And for bright days, a second- 
ary driver’s visor, on most models, provides 
simultaneous front and side protection 
from the sun. 

► ONLY FROM FORD: 3-YEAR UNLIMITED 
MILEAGE POWERTRAIN WARRANTY. 

Ford’s powertrain warranty covers you for 
three years with unlimited mileage. It’s a 
combination unmatched by any other Ameri- 
can manufacturer. Ford’s warranty covers 
major powertrain components on all 1987 
Ford cars. Limited warranty and certain 
deductibles apply. Also, participating Ford 
Dealers stand behind their customer paid 
work with a free Lifetime Service Guarantee, 
It’s good for as long as you own your Ford 
car. Ask to see the Powertrain Warranty and 
the Service Guarantee when you visit 
your Ford Denier. 



►FORD. BEST-BUILT AMERICAN CARS... 

SIX YEARS RUNNING. “Quality is Jobl" 

In fact, for the past six consecutive years, 
Ford quality has ted all other American 
car companies. This is based on an average 
of owner-reported problems in the first 
three months of service on ’88 models, 
and in a six month period on '81 -’85 models 
designed and built in North America. 

AND WHY7r~ 
PAYS OFF 
SO HANDSOMELY. 
FORD TAURUS. 

Successful design anticipates the needs 
of the user And the vision pays off in Taurus. 
Buy or lease one at your local Ford Dealer 

Have you driven a Ford... lately? 
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FORD TAURUS 
SEDAN AMD WAGON 

Pnwerf rain; 2.5L 4-cyhmter EFt 

Front-wheel drive 
TranSiiite: Auto CLC or 
S>Spced Manual 

3,0 L V-S Multiple Port Fite! 

Injection 

Front-wheel drive 
Trim sanle: Auto Overdrive 

Facts and Figures: Passenger Capacity: 

Sedan-Up to Sin 
Wagon— Up lo Eight 
with optional third seal 

Luggage Capacity: 

Sedan— 17.0 Cubic (eel* 
Wagon— B1.0 cubic feel' 

Major 

Standard Equipment: The MT-5 (5- speed manual} 
and Gl include an elec- 
tronic AM/f M stereo, A -way 
front headrests, interval 
wipers, and many other 
standard Features. 

Thq U£ [pictured) includes 
air conditioning, front seats 
with power lumbar sup pons, 
power windows /door lochs, 
and much more. 

Air Wagons include n B0/4D 
split-folding second seot T 
two-way litigate, and roof- 
mounted luggage rock. 

Preferred Equipment; 
and Special 

l/nlue Packages: There are several Preferred 

Equipment Packages thal 
combine the most popular 
options for up fo hundreds 
of dollars less than the price 
of these options ordered 
individually. Plus, when you 

purchase a Taurus I , GL, 

or WIT-5 with these pochngns 
end a 25L engine, certain 
options will be included at 
no extin charge. San your 
local Ford Dealer for da ml Ik. 

'dasnd k>[L CPA Cargo UVmmn- 

Ruckle up-Togoihar we can r,pve fives, 



Taurus is dedicated to the principle 
that successful design anticipates the needs 
of the user. 

The result of this vision is an automobile 
of innovative design which is not only hand- 
some, but also makes a great deal of sense. 

► EXTERIOR DESIGN. To the wind, Taurus 
presents a clean, almost unbroken surface. 
The headlamps, side windows, even the 
door handles lay flush to the body. While the 
effect is pleasing to the eye, it also pleases 
the ear by reducing interior wind noise. 

The overall shape is designed lo enhance 
Taurus’ stability on the road. Even the under- 
body is shaped to reduce aerodynamic 
lift and channel cooling air to the engine 
compartment. 

► INTERIOR DESIGN, Taurus seats are 
designed to satisfy two important criteria. 
One: For refreshing comfort during long 
drives. Two: For firm lateral support in turns. 

Controls are placed and shaped so your 
bands can find and identify them easily (your 
eyes stay on the road). The steering wheel 
is sized, placed and designed to make it 
comfortable to grip. Even the safely belts are 
easy to fasten and adjust. 
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We’ll pay you to take 
the most exciting classes anywhere. 



You’ll learn electronics, avionics, aircraft 
maintenance, health care sciences, man- 
agement or logistics— the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You'll get hands-on experience with the 
latest equipment, and we’ll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 



Whatever your goals, the Air Force will 
equip you with the skills to gel where you 
want to be. 

[f you're looking seriously into your 
future. Aim High to a future in the Air Force 
Visit vour Air Force recruiter today or call 
toll-free 1-80G-423-USAF 
(in California 
1-800-23 2- USAF), 
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SPECIAL PHOTO-VIDEO SECTION 

7.9. C over 

80 Super Visions 

Tethnoiogy Is making it 
easier to make movies 
and take pictures 

SB Making Movies 

Choose the right video 
camcorder for your 
home movies, 

94 Hot Shots 

These basic techniques 
will bring pm results to your photos and movies. 

9B PM Photo Contest 

You couid win a computerized 35mm camera. 

106 Snap p y Sho o ters 

Today's built-in electronic circuits put a professional 
photographer behind every viewfinder 

til Clean Machines 

Use the right accessories to keep your gear rn shape 

AUTOMOBILES 

60 This Spurtin' Life 

We test eight new family 4-door sports sedans. 

131 Saturday Mechanic 

Car won 1 1 «a n ? Her e 's what to do , 

AVIATION 

S3 Wing Ping 

This flying wing you build and fly yourself 

HOME AND SHOP 

65 Nalls 

Here's how to choose and use nails for your projects 

72 Pipe Dreams 

With the right tools and some imagination, you can 
custom-carve your own smoking pipes 

7 A Book Keeper 

Build a traditional solid oak barrister’s bookcase. 

116 Up In Smoke 

Today's woodstoves are more 
efficient and burn cleaner 

123 The Better Home 

Use our guide to install 
solid wood panehrtq 

OUTDOORS 

68 On Target 

these new air pistols 
are extremely accurate 

TECHNOLOGY 

43 PM Tech Update 
57 Uphill Racers 

High-speed technologies are 
making the ride up the slope 
as exciting as the trip down. 

7 4._Oak a ooki flic 
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SURGEON GENERAL’S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy, 
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| oil people probably wouldn't think of FopULAB MECHANICS as an 
“arty" magazine, Yet, the fact ix„ we’ve won 22 awards for ail direction 
and graphic riessgp in the past year alone. The latest awards include a 
Certificate of Distinction at the highly regarded Creativity 'Bli Art Show, 
which jjs sponsored by Ati Direction magazine. We also received awards at 
this shnw r for photography and illustration. Our Car Care Guide that appeased 
in the May 1S8G issue was so highly regarded that It became |jall of the 
exhibition itself and was displayed throughout the run of the show. We're 

particularly proud of our 
awards for graphic design 
because , frankly, we like to 
think of ourselves as a 
bright, contemporary, vi- 
sually exciting magazine. 
Awards like these kind of 
rein force our own percep- 
tion of ourselves. EEtch 
month, our art depart- 
ment, headed by Graphics 
Di rector Bryan Cunnlff 11 nd 
very ably assisted by Art 
Director John Johanekp As- 
sociate Art Director? Alan 
AndreRen. Ann Bennett 
and Diane De Basque, ami Art Secretary Candy Chimples 1 Works with our 
editors, writers, photographers and illustrators to make sure every page of 
Popular Mechanics tells its story with excitement, clarity and 
style. . * * Never lei it be said that our editors aren't ready for anything, 
anytime. Recently, our friends at New’ York radio station WMCA called in a 
panic. One of their talk show hosts bombed out and couldn’t do the show for 
the next two Saturdays, Each show was S L o hours and we could da just about 
anything we wanted ( within rennun y. Could wv help out 7 A few duyjs Later, 

Shop and Tools Editor Joe Truini and ScienceTechnolog>-/Aeroflpace Editor 
Dermis Eskow were on the air. They hooted a talk show that covered the 
gamut from homeowner tips to simple science around the home to a eaU-us- 
with-your-humeewmer-problem segment, , + . Our Special Report this 
month, put together by Electronic?- 1 ' 

Photography Editor Steve Booth, 
focuses on cameras and what you can 
dn with them (page 73). Resides 
attempting to guide you through the 
thicket of equipment, we've also in* 
eluded information on how to make 
better pictures and how to make 
your equipment last longer and 
work better, I advise you to shout 
some still photos right now, or find 
your best stuff in the shoebox, and 
send -the photos in to us. You may 
win one of the state-of-the-art Canon cameras we re giving away as prizes in 
our new' photography contest. Details are on page 9S. . . . There's something 
especially fascinating to filiation buffs about a flying wing. The very thought 
of it— a wing, flying, with no fuselage attached, no tad, no nothing, just that 
wing — has driven men for years to find a design that works, reullif works. 
Now- freelance writer Jim Campbell 
reports in this issue's cover story (page 
53) that you can actually build and fly 
your own flying wing — if you're so in- ni ~» 

dined. The design exisia h it works and / Ulnliam 

he flew St. Come along for the ride, 
next time. 



Eikow anti TruJrd on the air. 
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ID BATHER GO WITH Mi-DELCO.’ 



— Test Pilot Chuck Yeager 

From AC Spark Plugs and Filters to Delco Batteries and Shocks, 
nothing goes into my cars that isn’t from AC-Delco. 

I'll tell you why. I’ve been using ’em for more than forty years for 

_ just one reason: I think 

they're the best my 
money can buy. 

iBt They’ve never let me 

^ down. So why take 

■ chances? I don’t. 

f For the AC-Delco 

. retailer nearest you. just 

Jsi A J72 give me a call, toll-free. 

BP ^0 at 1-SOO-ACDELCO. 

[ tfFfe nu** 1 ^*^ V Stay ahead of trouble 

I Jj With AC Delco, 



GENERAL MOT ORE COR ^ DH A.T <ON 













your battery-eating monster 
Eveready* Rechargeables. 

When yoii ve got Eveready Rechargeables 
you den 1 ! have lo run out and buy fresh batter- 
ies. Eveready Rechaigeables re-change over- 
night, up Eg 1000 limes 

it's like giving your baltery-eaiing monsters 
free meals 



Mar* MNVto the USJL 




U nabashedly t>1d -fa shinned. the Charh^tort is patterned after 
one of (he most popular watches of the Id's, rode]!-? now brine* this 
watch with a splendid Japanese tfuart? movement, 2- micron gold plated ease, 
steel back, and pigskin strap. This Identical watch is nationally advertised for $125. 

We are the exclusive imptirtenn ofroddh? watches and are able to offer the Churles- 
fLFti for just 339,95. And here is the special deal'': Buy the pair for £119.901 unti we $fmtt 
stud you n third watth (meflV or women's, teN us which h with our iQttrplimeftte— 
ubstilattlif FRED Treat yourself to this beautiful touch of luxury and nostalgia! 

FOR FASTEST SERVICE. ORDER 

TOLL FREE 1800) 431-9003 

24 hours a dry, 7 dayi a week 
PleiSC gkVt? ui Jut 'lUPOBSDy 1 MblVh) HCmHaCK? 

plus Benin*). If you 
pTuicr. mdilT'hkeckrrcdRidutliDrij^LiLin and expire - 
ium. VUr ru.'t'd dayiiinept^.iiir (urflUcwdcFi Ul^S-in- 
surance: 5S 9? Ppt y-m' Ch^rfirsMn Wkldr, SR45 for 
Urn? Add sales to* tin C A drift-ery. Yw h&tlLbdm.' 
return and dfl* year w-manCY. 131 Towmsand S'I t be? San Francisco, GA §4107 



Noto: Fa? quantity otdeti I1CKK j wilh yoiir com- 
pany logo yn Ik dill, ni l Mr. limes! Gtnrd *1 
£415) S43-fi57D Bf towilr him jI thr adderm brlcrw. 



just * 5925 ’ 



*Bui read the ad for 
on even better deal! 



A tribute 
to the golden 



* rh(* mrn'a C^iarr^s- 
u?i r if 1-1:4" in diam- 
the omen's ft 

V The tiny mer- 
curv ceil will pow~ 
vr the watch for 
14 Jiivmhh be- 
fciW it nerd:! 
be ra - 
plowed 



fwenfics, - . 



Classic 
Charleston Watch 
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On The Right Track 



Davidson motorcycles ar*? 
unstable. In fact, they are 
Well knawn anti appreciated 
for stability and comfort — 
anti this, judgment comes 
from independent testers. 

Harley- Davidson Inc. has 
worked very hard to build a 
better quality product to 
compete with foreign compe- 
tition. We agonize over an 
old stereotype that our prod- 
ucts are not competitive. We 
have progressed dramatical- 
ly in recent years, but unfor- 
tunately, your comments 
only reinforce that old myth, 
HLZZ BUSSZELLI 
PUBLIC RELATIONS MGR, 
HARLEY DAVTDBON INC- 
MILWAUKEE, Wl 




Steam trains it ofy inspired 
Jones' locomotive painting. 



A s a lover of steam loco- 
motives I thank you for 
your story, Steam's Back On 
The Fast Track . in the Sep- 
tember H 8b issue (page 90), 
I've painted a picture of "Old 
Humber 9CT and enclosed a 
Polaroid of it hanging on my 
wall. It was entered in a local 
art exhibit and 1 received 
many encouraging remarks, 
UDELLE r JUNES 
VICKSBUBC. US 

You're on the right track 
far m we’re concerned, too. 

Way off- road 

In commenting about the 
Jeep Wrangler in your Sep- 
tember H BG issue (PM Com- 
parison Test: Off-Road War- 
riors, page 74), your writer 
used Harley- Davidson's 

name. Normally that would 
be just wonderful— if only 
the writer knew what he w as 
talking about. In this case, 
he's lacking current informa- 
tion about events in the mo- 
torcycle industry. 

Further, it sounds like you 
are implying that Harley* 



We subscribe 

Recently, I thought 1 was 
renewing my subscription to 
Popular Science, and actual- 
ly ended up subscribing to 
Popular Mechanics. Af- 
ter viewing two issues of 
FM t 1 believe the mistake 
has been to my advantage. 
The article on IBM clones 
{Target: Big Bine, page 80 P 
Oct. '86) w r as of particular 
interest. HENRY W. FLORA 
FRCITLANPPARK. Ft 

Interjection 

According to your 4i Techni* 
cal Highlights" section (New 
Cars 1987 Special Report, 
page 143, Oet. 'Si), the GM 
2.8*litcr VtTs fuel -injection 
system has been modified for 
'SI. The modification avoids 
deposits plugging port injec- 
tors. GM also offers a 5.D- 
liter V8 with what they call 
tuned port injection. Were 
deposits (or anything else) a 
problem for this injection 
system and, if so, has GM 
made modifications for 'H7? 

GEORGE E E If TEL 
CHICAGO* IL 



The newest y it injectors will 
be phased into other problem 
engines atf availability in- 
creases. In the meantime, 
more oil companies arc in- 
troducing “super detergent" 
garni i ties i hat help ei i m i no te 
in jector deposits on existing 
engines. 

Some hazard I 

First, accolades to a oonsis* 
tently fine publication. It's 
the only one of my several 
subscription? that I manage 
to get through caver-to-cuv- 
er m a mnnthly basis. Keep 
up the good work on the 
many diverse subjects that 
appeal to my diverse inter- 
ests. Second, my sincere 
condolences to Auto Editor 
Wade Hoyt for having to 
ride in a nonair-conditinned 
Trans Sport {Driving The 
Future^ page ?6 + Oct. L 8C) 
with cover model Lynne 
Austin. Hope he got hazard* 
ous-duty pay! 

J.W. BUSH 
COLUMBUS, IN 

Friendly swing 

The swing you show in the 
July *83 issue is a master- 
piece {Build PM’s Old-Fash- 
lotted Porch Siring, page 
94). The plana included with 
the story couldn't have been 
better for building it. I start- 
ed with scrap lumber: pal- 
lets, old oak 4x4s and such. 
And sifter two years working 
part time, l finished mine. 
Except I built it to be 6 ft. 6 
in- long, so 1 added an extra 
back frame ^ide and seat 
frame nailer (N and 0 in the 
Material? List) for support. I 
made it for good friends and 
they are real proud of it. 
Fftfs a great magazine; keep 
Lhe projects coming. 

WILLIAM R- CLARK 
MEMPHIS. TN 




Garfc modified PM plan* to 
build a wider porch swing. 



Flip side 

There is another side to the 
position taken in -'Why a 
Russian*type nuke disaster 
can't happen hero/' an arti- 
cle which appeared in the 
July 1986 issue of PM (Tech- 
nology Update, page 61), 

While the nuclear industry 
insists that the Three Mile 
Island experience was used 
to enhance the safety of all 
U.S. plants, the U.S. Gener- 
al Accounting Office found in 
September L9H4 that there 
were more unresolved safety 
problems affecting nuclear 
plants than there were be- 
fore the TMI accident. 

Further i documents re- 
leased by the Nuclear Regu- 
latory Commission show 
that Chernobyl did have a 
pressure suppression con* 
tammont system similar to 
many nuclear plants in the 
United States— -despite ini* 
tin I report? to the contrary. 

There are unresolved safe- 
ty problems, management 
failures and flawed plant de- 
signs associated with Ameri- 
can nuclear power plants— 
the other side of the rosy 
picture depicted by the nu- 
clear industry in its advertise 
ing campaigns. In Lhe wake 
of the Chernobyl tragedy, it 
is increasingly important 
that Lhe public hears both 
sides of this critical issue. 

SCUTT DENMAN 
DIRECTOR, SAFE ENERGY 
COMMUNICATION council 
WASHINGTON. I>C 

Watch your 
fingers! 

In your story, "Fixing Win- 
dow * And Door Locks" (Sari 
urday Mechanic , page 15S, 
Nov. you should have 
warned readers about the 
counterbalance spring in 
window regulators, especial- 
ly in Ford cars. You should 
always* HL’i-uro the aectbr 
gear with a strong clamp — 
or„ as shop manuals advise, 
drill a •A-in. hole through 
sector and bracket and in- 
sert a bolt and nut La restrict 
movement w r heh the motor is 
uncoupled. Otherwise > the 
mechanism can easily cut 
hands or wedge fingers 
when the gears are un- 
mesbed. DAVID BUSH 

PEN&ACOLA, FL 
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Now. Two Ford Bronco ITs 
...4-wheel and new 
2-wheel drive models. 








Free air conditioning. 

Free air conditioning is 
available when you buy 
any Bronco It Special 
Value Option Package. 
The option content varies 
with your choice of pack- 
age. The savings are 
based on the manufac- 
turer s suggested retail 
price for the Special Value 
Package compared to tra- 
ditional suggested pricing 
for the options purchased 
separately 

Best-Bail! 

American Trucks 

sbc years running. 

"Quality is Job 1!’ In 
fact, for the past six con- 
secutive years. Ford 
quality has led all other 
American automotive 
companies. This is based 
on an average of owner- 
reported problems in the 
first three months of 
service on 86 models 

and in a six month 
period on 81* 85 
models designed 
and built in North 
America. 

BkcU* op- 
together we can 
save Uvei. 

'Bused on SAE Siandnnl 
11349 

w 'Lun«cs wafTftniy » 

«t B copif u yout dealer 



Choose a Ford Bronco H 



Touch and go. 

Just push a button on 
the 4WD Bronco II and 
Ford's electric ■'Touch- 
Drive" option automati- 
cally kicks from two- 
wheel drive into 4WD 
high at any speed. The 
traction you want in all- 
weather driving is there 
don't have 
it, or shift. 






Eddie Bauer Bronco TI 
features unique two- 
pamt and special 
high- style inte- 
■ with dual Captain's 
Chairs for extra comforL 
And it comes with Ford 
Care" extended service 
plan* * protection too- 24 
months or 24.000 miles, 
whichever comes first. 
Plus an Eddie Bauer 
garment bag and 6- 
pocket gear bag. 



to suit your active lifestyle- 
with traditional four-wheel 
drive, or a new two-wheel 
drive only model. 



Unbeaten 
V-6 power. 

For 87 Bronco U turns 
Loose the juice with an 
electronically fuel- 
injetted 2.9L multi-port 
V-6. This powerplam is 
unbeaten by any stan- 
dard engine in its class! 
On the freeways or in the 
mountains you have 140 
hp* at your command. 

The Ford Bronco II is 
versatile and Tun to drive. 
Its "command seating" 
puts you in charge of 
the road. On or off road, 
it s the way to go first 
class! 



I Jld 

New rear antllock 
brake system. 

Both Bronco IPs 
feature a first 
in their d ass- 
new rear antilock 
brakes. They're 
designed to help 
you make straight 
stops when 
you’re traveling in 
2- wheel drive. 

Only Ford has 
them, and they re 
standard! 



For those who love 
their town and country 
driving. Bronco I) gives 
you more ways to have 
fun with style; either 
tooling around the out- 
threading city 
That's because 
there's now a two-wheei 
drive model available. . . 
great for people who like 
the kick of a Bronco II but 
don't need 4WD. 
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Imports 



BY BILL HARTFORD 



Jaguar's New Sedan 



ObvkHflJy Jaguar: Shape of the aNnew XJ6 sedan coming in April 



gentlemen. Time to 
■ trade in your nostalgic 
attachment to Jaguar's old, 
emblazoned XJ6 for a real 
passion, The new XJfi ip go- 
ing to reduce your senses — 
and intellect. Its speed and 
ride will leave you breath- 
less, its handling burn hales 
in your driving gloves, iU 
luxury fill your nostrils with 
Essence of Jaguar, the 
sweetest smelling leather irh 
tenor on wheels. And the 
new Jag promises to be a car 
you cam still respect in the 



Jag s J-gat t (on rti-drlve carf 
Jet? you shift aut p like manual. 



morning — cold, damp manv 
mgs when you're happy to 
just get started. We spent 
several nights, mornings and 
hundreds of miles with the 
new XJfi and know how wo 31 
it delivers. We know \ also, 
Lhut your first response upon 
hearing that Jaguar whs 
planning to update its XJti 
would have been “Leave 
iL alune! ri because we h 
too l were counted 
among the faithful 
whose appreciation 
Tor the original styling 
has only grown since 
it W as introduced buck kn 
‘tin That’s u long run, espe- 
cially in this age of Intense 
jousting among luxury car- 
makers. It’s rot enough to 
band-sew hides and match 
walnut veneers. Today's lux- 
ury car has to do more than 
ever before 1 , and do it effi- 
ciently anil reliably. That’s 
why the new XJG starts life 
in modem manufacturing fa- 
cilities where Jaguar has 
made a huge investment in 
advanced technology to meet 
the grow ing demand for its 
care. The new XJ6's smooth- 
er a ty ling is obvious, but also 



Dual uy It i a Jag; 

tallllght P tn«s arc body talar. 

streamlined is the overall de- 
sign and the way the car un 
put together. Come April, 
push the $40,000 price aside 
and look for 

■ Emphasis on finish, in- 
cluding dear coat over nan- 
metallic colors, Urn. 

■ Mure ae rudy mimic body 
that’s 1.2 in. longer and 150 
to 200 pounds lighter. Room* 

r cabin and boot. Single 
ij*er tirm, Taillight lenses 
tat match body color, hut 
rht up red. 

Stainless-steel trim and 
chaust system. Strict Ca- 
nadian AnticoiTasion Code 
for bodywork 
a Traditional interior us- 
ing wood, wool and leather, 
nalag speedo and tach; 
jurescents fur info and self- 
iiLagmisis, Humidity control 
on air conditioner. 

■ All aluminum, 3.6-liter, 
24- valve, dohq n inline Six 
with electronic fuel injection 
and ignition’ top speed in 
130- mph range* Multiplex- 
type w iring and seven micru- 
praeseor^ 



Rtaangufar headlights itpl ace 
old quffd* and "eyebrows." 

■ Anti lock brakes including 
yaw control for when only 
one jdde of the car is on a 
slippery surface - 

* Antidive, antisquat self- 
leveling suspension with su- 
perior mad noise isolation, 

■ Power rack-and-pinion 
steering (turning circle at 40 
ft. 8 in. could he better). 

■ Unique J-gate selector al- 
lowing a manual-like throw’ 
between keconu and third 
on the 4-speed automatic 



gearbox. Ft's for when you 
really want tu make time* 
gentlemen. 



Mazda 323 5 -door station wag* 
on has S7 tu. ft. of cargo ipacc. 

first crack at Mazda's 323 
wagon, new ta the hue far 
'HI. That's where we wound 
out the82-hp, l.S-litor, fuel- 
injected Four; felt the Twin 
Trapezoidal Link indepen- 
dent rear suspension and 
/ratal and rear antira]! bars 
doing their job; and counted 
all the standard features on 
the good -looking carry aii — 
base priced at $8799, 

Top wagon 

The station wagon to heal, 
when it comas to numbers, is 
Subaru 's. It outsold ail oth- 
ers, imported and domes- 
tic— even Celebrities and 
Escorts. The tally [far *S5 
model year) was 54,758. 
That's 47 percent of Lota] 
Subaru sales. 

Top down 

There's a new- wagon among 
Toyota's 1987 offerings, 
Loo— in the restyled Camry 
line. Its nice, but a new 
model that's a lot more fun is 
the power-top convertible 
version of the Celica. Wind 
in the hair is courtesy of 
Toyota^ US-hp, 2-liter, 16- 
valve, twin^am Four, M 



CdJca convertible with power 
lop has rear seat that fords. 



New wagon 

It's easy to get h favorable 
impression of a new car driv- 
ing it around the block at 
your dealer's, but we got 
ours on the track at Lime 
Rock Park in Connecticut. 
Thai's where we had our 




mJk 
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Workshop 

Mimcours? 



BY ROSARIO 
CAPOTOSTO 



Using Files: Part 3 



I p to now, utir focus has 
been on Lhe ro-rrunou fil- 
ing techniques, but there arc 
many other filing operation.^ 
Her? are a few ulher exam- 
ples and -somi: finer points on 
how to use files. 

Though mast files are used 

with two hands, some are nl. 
Needle files are usually used 
with one hand because of 
their small size. Edge tools, 
like hatchets, are often held 
on the bench with one hand 
and sharpened with the file 
held in the other hand, 
Remember, unlike other 
tools, file* can't be resharp- 
ened Though hard use will 
rlul] a flie, improper u>e will 
dull it juhL H.H fus^t. Apply 
ample pressure to the file to 
make it cut, do nut just slide 
it over the work. Sliding the 
file will rapidly dull Lt. 

Avoid touching the work 
or the face of the file with 
oily fingers., and make sure 
the work surface is five of 
ail. This way the file wiU not 
slide over l he workpiece. 

Scale, a black hard crust 
often found uti cast iron, 
should be removed before fil- 
ing because it dulls a file, 
Similarly, avoid filing over 
a vises jaws because they 
a iv made out nf extra- hard 
steel ami can rapidly dull a 
file. Also, files are so hEirrl 
they an? actually brittle, Ho 
avoid striking or dropping 
them. 

Never store or curry files 
in a pile, where they can hit 
or rub against each utlior. 
Hung them up separately or 
store thorn in a drawer with 
partitions. W 



You tan file a smooth straightedge on thin sheetmetal by c lamping It 
between two strap hardwood blocks. Make sure the blocks are 
aligned with each oilier, then draw-fife trie edge. 



^ . 






Td square s hole, first draw a square outline around 
the hole, then file to the line. Start the cut with the 
file held on a diagonal slant. 



To form ■ rounded slot., uae a hacksaw to cut a 
notch, then use s round file to shape the slot. For a 
large curve, me a harf-round file. 



To file with one hand, place your forefinger on top 
of the fife and apply downward pressure. Note: 
Hatchet ii elevated Id allow for a dear Stroke, 



Special files are available for sharpening drill bits, 
but a smooth, flat, needle Vile with a safe edge can 
be used ai a good substitute. 



Rotary files with broken flutes are best for work on A warding file Is very thin in crow section and h 
ferrous metals. Bum with enntmuous fliiEes arc best used for Working In narrow spaces. Here, one Pi 
for work on nonferroua metals. used to file a slot in bar stock. 
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Electronics 




BY STEPHEN A. BOOTH 



Colorful New Apple 



Apple JIGS funs programs such Activision's Paintwork* PkiL 



F or as lung as anyone can 
remember, AppSe Com- 
puter has premised to keep 
iu Apple II line alive and 
vibrant. Now the company i$ 
delivering on that commit- 
ment to the legions of [I 
lovers with the new Apple 
HGS, a machine that pre- 
serves the heart of the lie 
intact but adds striking new 
capabilities. 

This is Apple's answer to 
Atari's ST and Commodore's 
Amiga, a "turbo IF that 
combines enhanced speed 
and memory , Macintosh -like 
ease of use and. importantly, 
software compatibility with 
jnoHt of the 1 1 1.000- plus pro- 
grams already written for 
the 1 1 series 
Decked out in Apple's new 
platinum look ami now sport- 
ing a detachable keyboard, 
the I1GS definitely has an 



updated Appearance, But 
what's inside is much more 
dramatic. 

The HGS — the GS stands 
for graphics and sound 
—offers a 16-bit 65C816 mi- 
croproces-sor with three 
times Lhc speed cif the 1- 
(ttegahnm He and He?, its 
256.000 byte* of HAM is 
standard issue, but the IIGS 
can be expanded (this i& as 
open a machine as the fie) up 
to a hefty 8 million charac- 
ters. Apple has also in- 
creased interna! read-only 
memory to 123,000 bytos 
(expandable to 1 megabyte) 
to host the QuickDraw IE 
routines th^t give the IIGS 
its Mac-tike iwrscnafity with 
mouse, icons and pull-down 
menus — but in color. 

No, the IIGS isn’t the 
hoped foi" "color Mac 11 under 
another name. But the JIGS 



effectively apes the Mac's 
personality. The new 1 Apple 
micro now offers seven video 
modes, all of those offered in 
previous I [-models plus t wo 
new resolutions, 320 x Mi 
and 64n x 2(io pixels. Up to 
16 colors can be displayed at 
one time on the new comput- 
er's RGB analog monitor 
— -from a total palette of 
4096. A lb-shade gray scale 
is also available. Sound capa- 
bilities are equally impress 
sive, featuring a built-in 16- 
voice synthesizer with IHKH 
dedicated RAM plus highly 
realistic voice synthesis. 

Applet has enlisted a size- 
able cadre of software devel- 
opers to write programs that 
can exploit the JIGS'* apti- 
tudes. Expect to see at least 
a small body of I IGS-specific 
software programs available 
nou\ with considerably m ore 
arriving later in '87, 

In the meantime t help's 
that cache of earlier 1 1 soft- 
ware to run, using the IIGS 
either at regular 2.8-mega- 
hei-tz clock speed, or duwn- 
xhiltc*:] to the rate of older 
I Is when faster performance 
isn't wanted — when playing 
games, for example. 

With the IIGS priced at 
just under $1000 for CPUi 
keyboard and mou.se. a full- 
blown color system with 
KGB monitor and two 
HOOKG micro- floppy disk 
drives wilt oust between 
$1500 anti $2000— a bit high- 
er than a tie color system, 
though acLual dealer prices 
Eire likely to be less. 

The IIGS won't be the 
cheapest PC un the block, 
particularly compared to the 
Atari ST and somr af the 
now low-end J BM compati- 
bles, But Apple believes the 
machine’s power and .soft- 



Souped-up C64 

The legions of Commodore 
lid owners, estimated at 
some 5 million strong, can 
taste a bite of the Macinlosh 
thanks to a new S60 program 
from the California-baaed 
Berkeley Soft works. 

Du bbed G EOS ( for Graph * 
it? Environment Operating 
System J, this program give* 
Lhe venerable C64 its own 
mul titas king, desktop- 1 uok 
operating system. 

Youll find the simplicity 
of GEOS quite appealing: 
The program lets you view r . 
Load, copy and delete files by 
moving a pointer icon with a 
mouse or joystick, instead of 
typing BASIC commands* 

GEOS, like Apple's MAC, 
feature* pub-down menus, 
icons and windows, and in- 
clude* a new disk operating 
system that offers additional 
file-handling capabil it ie* . 

And C64 buffs will be de- 
lighted to hear that GEOS 
promises a marked increase 
in disk-data transfer rates. 
Berkeley Soft works claims 
the new operating system 
can accelerate data flow un 
the notoriously Lorlobe-ltke 
Commodore 1541 disk drive 
by as much as seven times, 

Along with its new nperat* 
mg Ryptpm and the desktop 
user interface p the GEOS 
package comes with two ap- 
plications programs. One is 
gfcoWrftt^ it whiit-you-see- 
is-what-yuu-get word pro- 
cessor that also includes the 
ability tu use multiple, pro- 
portiimaUy spaced font*. The 
other bonus is geoPaint, a 
graphics editing program 
that incorporates a range of 
painting tools* Users can cut 
ur copy images from one ap- 
plication and paste them 
onto the other. IK 



ware compatibility 
makes it the most ver- 
satile — equally adapt- 
able feir home, school 
and business. 

By the way, Apple 
1J owners won't neces- 
sarily have to buy ft 
complete IIGS fly stem 
to savor its power. Ap- 
ple plans to offer an 
upgrade IIGS logic 
board that will effec- 
tively convert the l ie 
into a I IGS. 




Geos: Speed, better grapples for C64, 
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Wg^ Only NRI gives you a 27” high-resolution 
Er stereo color TV you build to prepare you for 
Y today’s video servicing careers. 





You Build a 27" Stereo TV 

During ihc awcnibly pivsee-vv ns vnur staic- 
of-5 heart Heath Zenit Ji 2“" 'l\. vim leaiti 
to identify and work with opponents and 
circuits u> i hey actual I v .ippeur in com- 
merrial draiitrv llien Through ins, udjust- 
ments. ami exjvniritTii> vuli quickly master 
pnifevikinal tiuubfcchhmtinK and bench 
techniques. 



Become one of America's most sought- 
after technicians . * . put your talents 
and spare time to work for you in the 
“explosive grcwtlT world of home 
entertainment electronics. 

Train in Hatc-af-the-mt videa audio serv- 
icing and become a fully qualified service 
professional the unique tv successful NRE 
way It s hands-on training, at home . 
deeped around the latest clecuonic equip- 
ment you build and keep ms pan t if >our 
training. 

The High-Tech Revolution 
in the Home Is Just Starting 

Sweeping changes arc faking place in our 
homes, changes brought about by the 
phenomenal growth of home enienninmnii 
electronics. Already mailable are high its 
olution TV. TVs with stereo sound, sdmul 
tanenus multi-channel viewing, projection 
TV, Gavncncdcfs, 8 mm video cassettes, and 
compact disc players. 

Ami the revolution has spread to the bust 
ness sector as tens of thousands of com - 
panies arc purchasing expensive high+tech 
video equipment used for employee Iriin- 
ing. data storage, even video conferencing 

join the Future or Be Left Behind 

Ttslay the consumer electronics industry 
re presents a whopping S 26 billion oppur- 
tminiry for the new breed nf omMimer 
electronics technician. 

Iijday's consumer electronics revolution 
is creaEing huge servicing and repair mar 



Inside Your TV 

The Heath Zenith 2^” 1Y has all the fea- 
lure> licit allow you to sc I up rorjfrfi 1 your 
complete home video eencer of the future 
I la 1 screen, square comers, ant! a black 
matrix to produce dark, rich colors . . 
even a powerful remote control center Uiw 
you filial command of video and audio 
operating nKxJes, 

NRI has puipn&dy designed your train- 
ing around equipment that has the same 
highrtech eireuiuy vmi'U encountc r in oejm- 
mercial equipment Th.il means vour train 
ing is real world training. 

Your NRI Training 
Has Another Special Element 

Also Ivuilt into your NRI training is the 
enormous experience of our development 
specialists and instructors Their Long- 
proven training skills and personal guid 
since come to vuu on a otjc u^one basis 
Always available fur consultation and help, 
these instructors ensure tout success both 
during >our training and after graduation 

Step Into the Future Today 

The rirhtfil reward gained from \\mr \R| 
Video, Audio training is a firm grip on the 
future- Now is the time to act. Send the 
post-paid curd 10 us today \bu will receive 
our It JO page catalog free It's a fascinat- 
ing explanation of our training methods 
and materials. ( If someone has used the 
card, write 10 us at the address below:) 

School of Electronics 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue, NW J 
Washington, DC 209 1 6 fini 



kei.s that are just starting to Ihhjiii. 

Here is jour chance in become u. fully 
qualified professional ihe way lens of 
thousands have trained with NRI. 

Totally Integrated 
Hands-On Training 

Since NRI i ruining, s* built around "learn 
by doing," right hum the start you ton- 
duet srqptiruni experiments and tents Wi th 
\\mr professional digital multimeter You 
assemble die reireirkiible NRI fttsem-ery liib 
and perform a complete range of tJemnn 
st rations and experinK-nks in the process. 



INRI'S commitment id yoo htyond pro- 

viilingi yiiu prlth ri]ulpmcnl a|qih]prUie En 
I hr latl^t Ipfhfwlug). Bc-st of all, w cru sure 
dvn In ithr learning procoh you acquire the 

very skills tliai wHl nuhr- you a pftilV^kHUil 

Krvifi mhnkian cm Ihe (nb, 





'IlieC avie Wagon is as unconventional 
as a woody. And just as much fun. 

Of course, there are practical reasons to 
own a wagon, Efficient transportation. 
Room for passengers, pets and all sorts of 
oversized cargo/ 1 he problem is most 
wagons are so full of sensible ideas, there's 
no room left for fun. 

r JW timrmjr IImIj lim 



The C hie Wagon takes a different road. 
It has been variously described as cute, 
perky and ev en unusual. Rut never dull. In 
fact, it's fill! of nifty and imaginative features 
to discover, 

lull windows. Skylights. Secret compart- 
ments, A pop-up air vent, A sliding drawer. 
Scats that flip and fold ten ways. 




And the way it handles, you can let 
your imagination run wild. Were not 
talking about bearing an Italian sports car 
off the line, but definitely fun to drive. 

You can also choose front-wheel drive. 
Or Honda's Real Time 4W D, an advanced 
system that kicks in automatically when- 
ever extra traction is needed. ' ITiis wagon 



is designed to get you out of a rut in more 
ways than one. 

While you're at it, maybe you ought to 
get some fuzzy dice for your woody, er, 
wagon, Nah, that's probably going too tar. 



ND 



Hie CivicWagon 









T-eanrwork and planning are necessary for a successful remodePIng 
job. Choose a rantwtpr who you tan mist and work with, 



Drawing up 
the contract 

On co you've accepted u bid 
from ii re mode ler, the two of 
you will need Lo draw up h 
contract, A good one con- 
tains not only names, dates, 
doLSar amounts and other 
specific but also in a formal 
for making changes as well 
as providing for mediation 



well rs «_h Er Wei-age to insist 
that the contractor com- 
pletes it to your satisfaction. 

State when the job will 
begin and approximately 
when it will end. Include a 
sentence calling for ^continu- 
ous work etforl 11 while the 
jqh is in progress. This 
clause won't guard against 
iPltant P;m( to fkjpr JJJ- 



BY BOB VJLA 



Working With Contractors 



T he satisfaction you'll de- 
rive from a major home 
improvement project will,, 
for the most part, depend on 
how well ynu select. and work 
with a single individuals a 
general contractor. 

Unless you are unusually 
handy, own a diverse array 
of tools and equipment, and 
have the time to do the work, 
you'll probably need to hire a 
general contractor to put the 
pieces of the project togeth 
er, He or she will coordinate 
everything from material de- 
liveries to satisfying building 
codes to actual construction, 
as well as hire the specialized 
tradespeople necessary to 
complete l he job. 

The problem Is that con- 
tractors have you at a disad- 
vantage. When working 
with them, you are. in 
&ence, an amateur dealing 
with professionals. In order 
to even this disparity and 
turn the relationship to your 
advantage, you'll need to do 
some research. 

Planning the 
remodeling 

Before hiring the contractor, 
you need to ait down and 
determine what you want to 
accomplish. If you're not 
quite sure, try a little im- 
prora pE.il se If-educat son , 
Take a tour of the neighbor* 
hcHid and, with the permis- 
sion of your neighbors, snap 



Contributing Editor Bob 
Vih as host of public tdevi- 
nioti'i t “Thin Old House," 
funded by Owenx-Comittff 
Fiberglas. 



some photos of homes that 
match your style preference, 
Look t hrough re modeling 
magazines, marking ideas, 
special features and prod- 
ucts that appeal to you. 

If you're still not sure 
which direction to Lake 1 con- 
sider inventing in a cunsulta- 
tjon with an experienced ar- 
chitect or interior designer. 
es|K fc ctnlly if the project will 
involve major structural 
changes. These profession- 
als can determine whether 
your idea is feasible and af- 
fordable for your budget. If 
so, they can then draw up 
the plans the general Con- 
tractor wall need to get the 
project under way. Wm may 
wish to retain the architect 
or designer tea supervise I he 
entire job for you. 

In any case, once yuuYe 
satisfied with your remodel- 
ing plans, it's time to find a 
contractor. 

Selecting a 
contractor 

Finding the right contractor 
is the key to the success of 
your project. The best way 
to locate a reliable one is 
through relatives, friends 
and neighbors who have had 
similar work done recently. 

Your next best source of 
recommendations are impar- 
tial professionals, such as 
carpenters, architects, engi- 
neers nr even a local mort- 
gage or real estate agent. 
You can pick up some leads 
from a branch office of a 
major trade association, 
such as the National AssocL 
alioii of Home Builders nr 



the Home Remodelers Assn, 
You might ask local contrac- 
tor supply houses, paint 
stores, lumberyards, build- 
ing supply outlets, electrical 
wholesalers nr plumbing 
supply houses for referrals. 

After compiling a lisL of 
candidates, evaluate them 
carefully. Check that each 
has a clean record with the 
local Better Business Bu- 
reau. Next, ask each con- 
tractor for photos of previ- 
ous work and u list of former 
customers. Ask these home- 
owners if you can p*y them a 
Visit. Take a took at the con- 
tractor's work and find out 
how the owner felt about 
working with the contractor. 

Never automatically hire 
the low bidder. A contractor 
you can trust, one that 
corner highly recommended 
or whose past w r ork is to your 
liking almost always turns 
out to be the best choice. 



should problems arise. 

Heir are some of the im- 
portant points that you'll 
want to address; 

Spell out the details of the 
work to bo performed by the 
contractor and list materials 
Lo be used. Even include 
Lhings that seem insignifi- 
canti such as drawer pulls 
and cabinet hinge-s Remem- 
ber, an unlisted item that 
needs to be added later could 
result in higher costs. 

Note the price presented 
in the bid along with the 
terms of payment. Never 
pay mure than IQ to 15 per- 
cent :ls h down payment. Au- 
thorize subsequent jjay- 
moots in stages tied into 
completion of major p> 'rtions 
of t he job. Rut hold back the 
last 10 percent until 30 days 
after the job is finished [most 
states give you this legal 
right). This will give you 
time to check out the job as 
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ir YOU DON'T THINK THE VISE-GRIP 

MAKES A DIFFERENCE, THINK AGAIN. 




Not all jobs are created equal Neither 
are locking pliers There are genuine 
VISE-GRIP locking pliers and there 
are imitations. VISE-GRIP locking 
pliers handle every job - every 
time. While others may took 
like VISE-GRIP locking pliers 



they don I perform like them or last 
like them. Make sure you get the 
real thing Look for the VISE-GRIP 
trademark on the package or the tool 

VISE >GR1P. THE ONLY NAME YOU NEED 
TO KNOW IN LOCKING HAND TOOLS. 



OLD HO USE R ESTOR ATION 

iCafttiniied pn&r 

unavoidable delays caused by such fac- 
tors as h trikes or inclement weather, 
but it will protect you against a contrac- 
tor who begins a project then departs to 
work elsewhere. 

Your con tractor should have liability 
insurance to cover damage that occurs 
while working on your property. Ask to 
see the contractor's workmen's com- 
pensation certificate. This will protect 
you from a lawsuit should one of the 
workers he injured on your property. 

A great deal of dust and debris is 
likely to be generated at the she every 
day, Jf you expect the contractor to 
dean up and cart this away daily, peri- 
odically or at the end of the job, the 
contract must say so. 

State dearly how any changes you or 
the contractor requests will be handled. 
Including an agreed -on price for these 
changes. Specify that the contractor is 
responsible for performing all work in 
accordance with local building codes 
and for acquiring all necessary approv- 
als and certificates from local building 
department*. 

Specify that the contractor will fur- 
nish a waiver of mechanics lien rights 
from all suppliers and subcontractors 
involved. Without this, in most states, 



these tradespeople can sue you or at- 
tach a lien to your house in case the 
general contractor fails to pay l hem- 
even if you've already paid the contrac- 
tor in Ml. 

Stipulate that, in a dispute* both 
parties agree to binding arbitration ad- 
ministered by a mutually agreed on 
outside organization, such as the Amer- 
ican Arbitration Assn, or a local chap- 
ter of the Better Business Bureau. This 
will help you, avoid having Lu go through 
u bug am! expensive court procedure. 

Make sure the contractor warrants 
materials and labor for at least a year 
and also passes on all manufacturer's 
warranties to you. 

In most cases, the homeowner has a 
Right of kecision, which means that 
after officially hiring the contractor, 
you have three working days to back 
Dut of the deal without penalty; 

Working together 

In the course of a major remodeling job 1 
it's normal fur problems to arise. To 
deal with them, you and your contrac- 
tor should establish some basic rules. 

Most Importantly, either you or the 
person you designate to supervise the 
job .should be present regularly to an- 
swer the contractor's questions or re- 
solve unforeseen developments. If no 
one is around to provide direction, the 



contractor may have to make an impor- 
tant decision that may have bearing on 
the completed job. Therefore, plan in- 
termittent meetings to discuss job 
progress, upcoming work and any pos- 
sible delays or changes in the plans. 

Never direct or criticize workers or 
subcontractors directly. Speak to the 
general contractor about the problem 
fu"sti or a work stoppage could result. 

When work has heeu completed for 
the day, inspect the area. Make sure 
that what is being done is what you 
want. If an error i& made or if a product 
is defective, inform the contractor im- 
mediately, The earlier a mistake is 
made known, the easier it is to correct. 

Before you make the last payment, 
both you and the contractor should 
inspect the project together. Go over 
every detail Keep in mind that your 
final check signifies that you are satis- 
fied with the job as it stands. So don't 
write uuL the last payment until you're 
satisfied each anti every nail is in place. 

Remember: Construction almost al- 
ways Lakes longer than expected h costs 
more than planned, and may not turn 
out exactly as imagined. But if you've 
checked out your contractor thorough- 
ly, negotiated a tight contract, and 
instated on quality workmanship, 
chances are you'll be happy with the 
results. PM 



lb stop wasting energy, press here. 

Only the Hunter Programmable Thermostat has a feature that'll helpyou manage your heating costs 
every day of the month. It's called an Energy Monitor 

At the touch of a button, itdlsplays the amount of energy you've used today, yesterday, this weekend 
last week Soy ou can start contra I ling your energy usage immediately and save up to 35% on your heating 

and cooling bills. 

In fact our thermostatsaves 
so much, so quickly, ft pays for itself 
in just a few months in most homes, 
And installing one takes only a 
screwdriver and about 30 minutes. 

For a free brochure about 
America's *1 selling electronic 
programmable thermostat write 
us at 2500 Frisco Ave„ RO. Box 
14775, Memphis, TO 381 14, Or call 
(901) 745-9222 for your nearest 
Hunter retailer 

Meed less to say. you won't be 
wasting your energy. 



Hunter Fan Company • Building The Best Fbr Over 100 Years. 

Ceiling Ssrs-Air Corctitioners ^Thermostats • Ce-H-^nidlfiers ■ H-jnicisfieJS 
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. Howto make 
home improvements 

. without a home 
improvement loan. 




More than a quarter of a 
million people like you have 
a I rea dy c hose n t he S h ops mith* 
MARK V for th&if home 
workshops. 

And in today's tight money 
market, if s no wonder. People 
just can't afford professions 
help to maintain and upgrade 
their homes. Or the high 
Interesl on home improve- 
ment loans. 

That's why more and more 
folks are turning to do-it- 
yourself home improvements 
...and to the MARK V 
by Shopsmithf 

Five tools in one at 



^leasShopsmiih, inc. 

Quality W&ddwortd ng l&ola BuIR In The U-EkA 1 



Sbopsmitn Ire. 



Thousands of 
MARK Vowners have 
added value to their 
homes by remodeling 
kitchens, updating bath- 
rooms, finishing 
basements and 
doing other home 
improvement proj- 
ects. Now you 
can, too! 

Tf>ar s because 
the MARK V is 
more than a power 
tool. It's the com- 
plete home workshop that gives you the five 
power tools you need most in a single unit that 
takes no more space than a bicycle. 

You get a table saw, drill press, horizontal 
boring machine, lathe and disc sender — all 
powered by one rugged, variable -speed 
motor. Much more affordable than 
five separate s i n g le- pu rpose tools' 

The tool to start 
with... the system 
jwj grow with! 

Learning to use the MARK V is so easy 
that you'll soon be able to change tool 
operations in less than 90 seconds. And 
built-in precision will make short work of 
some jobs that seem too tricky to 
tackle now. 



Then, as your skills improve and your needs 
change, you can customize it with Shops mith 
tools and accessories designed to make your 
MARK V even more versatile! 

Send for your FREE 
Information Kit today! 

Just comptete and mail the coupon below 
for your FREE Shopsmrfi M ARK V 
Normalicn Kit complete with all of the 
information you need about this 
money, space and time-saving 
machine. What’s more, you'll find 
Out how Shopsmith protects your 
inveslmenl now and in the future 
with its exclusive Gold Medal Buyer 
Protection Plan. And we'll tell you 
how you can try out the MARK V in 
your home for 30 days without 
risking a cent. Send in the 
coupon loday. 



MMOPbflAvi , 1 

Dayton. Ohio 45414 -59#f f 



Send In Ihli coupon today I For faster service, 
Call: 1-&00-228 4800 (In Nebraska. 1 -000-445-4000) 
SfiepaiTiith* is a registered trademark o( Stiopsmlth. Inc 



O YES I I warri to find mul iKhtln make home impravene-nla 
Hrfhour a home improvo/nanl lean. Piaaaa aena ms my FREE 
IrtfanvialKm Kit on lha '5&op&rn>in MARK V. Give m* aeiaHAan how 1 
can try thj\ lhaMAfiK V wlthoul nflklng; 0 t#rrt. I und*ra1iu*a that I an 
undergo obl«fl*llon 



NAME 



ADDRESS 



Whafs more, the MARK V lets you 
"borrow' 1 functions from one operation to 
make another more productive. 

You'll discover that the MARK V toy itself is a 
complete basic power workshop, ready to take 
on almost any home woodworking protect 



It 



CITY 

STATE ZIP 

Send .in Shop&mlth, Inc. 

0 «4(lPnAvi 

Dayton, Ohio 4*41 



Cap!: 3ap:% 

...-J 






Something fishy 

Technutagy that wa£ once 
considered high tech aboard 
Navy submarines is finding 
iU way aboard the family 
fishing boat. The latest fish- 
finding sonars aro able to 
detect individual or school? 
of fish, bottom structure, 
profiles — oven differentiate 
between fish species. The 
latest twist in fish-finder 
technology comes from 
Humminbird by Techsunic 
(ndustrles. Its LCIi 1 ID 
positively identifies fish sus- 
pended in water, and marks 
them in red on the unit's t in, 
x 3-in. LCD screen, A fish no 
more than 3 in, off the bot- 



Hummlntilrd i new Left 4 ID pm- 
JttreJy ipots fish in red, 

tom tan now be .separated 
from the usual Clutter. For 
more information, contact 
Hucnininbird, Techscmie In- 
dusLries, #3 Humminbird 
Lane, Eufaula,, AL 36027;: 
(205) ©87-6613. 



quart? timepiece 1^0° and 
you find a compass, handy 
for hikers and hunters using 
topography map„s well off the 
beaten trait The compass 
also incorporates a range 
scale, expressed in kilome- 
ters. and a speed-calculating 
tachymeter. The analog 
Watch face is traditional 
Switss Army m3, with date 
window. The antimagnetic 
steel e a*e is resistant to 
shocks and scratches, and 
divers, can take it to a depth 
of Ilk) meters, using the rat- 
cheted safety bezel to keep 
track of bottom time. The 
l .55- volt battery lasts for al- 
most 2 l A years. 

For more information, 
contact Swiss Army Watch 
Co. Inc., 105 Fifth Ave, b 
New York, NY 10003. 



Outdoors 



By TIM COLE 



Rollover Rescue Refined 



£wtss Army watch rotates 1B0 
to reveal compass. 

Swiss Army 
watch 

Leave it to the Swiss. The 
same people who put that 
folding tool chest in your 
pocket have just come up 
with a multifunction Wrist- 
watch. Hot ate the 7 -jewel 



TTw Hurricane rollover rescue 
boat goe i through R&D In Van- 
couver, top, Right, the topsy- 
turvy view from ihe helm. 



■ have been faN-rinaied with 
rescue boats ever since 
PM traveled to Cape Disap- 
pointment, Washington, last 
year to research the U.S. 
Coast Guard’s venerable 44- 
footertSwrfftitBterK^ page S4, 
Apr, p fi6)_ Any boat that can 
take the punishing wind and 
wave conditions that prevail 
on the Columbia River bar is 
worth a look. 

So when we received word 
that a new rigid hulldnflat- 
able hybrid was being built 
in Vancouver, we took more 
than a little notice. The Hur- 
ricane by Hurricane Rescue 
Craft (above) is designed to 
blast out to the site of a 
mishap at sea at a cruising 
speed of 2^ knots and self- 
right with ea.se in any wind 
or pea state. The Coast 
Guard's 44* footers can make 
only 12 knots, and a 360" 
rollover is possible, but be- 
comes a dlscomfitting experi- 



ence far [saittongers anti crew. 

The 4fi- ft. Edn. Hurricane 
diwe only 2 ft. 3 in. and is 
powered by tw p in Cat diesels 
through two Parker jet 
pumps. The aluminum hull 
(with aluminum superstruc- 
ture) is ringed by an inflat- 
able 32-in, collar that has 
seven separate air cham- 
bers. The crew of four can 
ride out practically any 
weather from inside the cab- 
in, and rescue victims ait in- 
side a special passenger pod. 
Towing bits fore and aft are 
also built-in. The Hurricane 
is currently under review by 
the Canadian Coast Guard- 



Color stocks 

You wouldn’t think there 
was ton much Improvement 
left in the tried- and-true ri- 
fle stock. But synthetic ma- 
terials like Kevlar and fiber- 
glass have become important 
features in the gun trade, 
while the latest variation in 
wood stocks comes from 
Sturm, Huger A Co. 

It's omie up with 
stocks of laminat- 



Rugers famous 
rotary-clip .22 
rt u green and brown 
laminated stock- 



ed hard wood that arc color 
dyed r glued and impregnat- 
ed with resin under pres- 
sure. The company offers 
the new laminated stock 
rifles in its popular 



Mini-14 semi- 
auto, HI/22 rimfire 
semi-auto, 77/22 rimfire 
bolt-action, and the M-77 
centerfire bolt action in JO- 
OH, .270 and 7mm calibers. 
For more infomuitian and 
further details, contact 
Sturm, Ruger & Col, 4 $ Lac- 
ey Place, Southport, CT 
06490, 
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Hand warmers 

Outdoor clothing designer!? have re- 
cently turned a lot of attention to keep- 
ing your extremities warm in cold 
weather — tending toward greater use 
of synthetic materials in specialized 
designs. Recently, we toured the hori- 
zon for advancements in boot design, 
Now p it’s time for a doeeup on gloves 
and mittens. As with most outdoor 
clothing, the layered look is definitely 
in style this season. 

Most modem gloves, in fact, keep 
you warm with three layers— some 
built in, some removable. An outer 
shell protects against wind. An insula- 
tion layer is designed for W armth. And 
an inner liner is designed as a moisture 
vapor permeable barrier, made of Gor- 
etex, Entrant or Rion U r w hich wicks 
moisture away from the hand- 

Variations on the theme range from 
maker to maker. with some firms opt- 
ing for 2-glove systems that combine a 
tight weight outer shell with an insulat- 
ed liner. You can pull the liner away 
from the shell to dry, w r hich is a big 
advantage. 

But these systems are sometimes 
bulky, and lit tan be hard to get the two 
components to fit correctly. Kombi and 
Grandoe are two of the big names using 
the 2 -glove approach. Korn hi has a zip- 
in liner. Grandoe'a Glove Component 
System uees Velcro, 

For the heavy hitters mounting an 
assault on K2, or shoveling out a drive- 
way in the Snuwbeh, 3-piece glove-and- 
mitten systems are appearing on the 
market. Cashmere or polypropylene in- 
ner gloves are worn on the inside. 
They're warm anti they wick away 
moisture. They can also be worn tight 
enough to achieve a semblance of dex- 
terity, and, as I found on a snowmobil- 
ing expedition to Iceland with Ski-Doo, 
they're great in conjunction with elec- 
tric bandtegrip hand warmers. 

These lightweight liners can be cov- 
ered by a bunting nr fleece insulated 
mitten. A Goretex or Taslan outer gai- 
ter that continues up the arm neRipts 
chafe ami prohibits heat from escaping 
at the wrist. Versatility and an ability 
to be donned easily characterize these 
mittens, particularly from makers like 
Outdoor Research. But Gates is able to 
achieve nearly the same result in its 
brand new Teton gloves, which are 
thin, warm and attractive. They de- 
serve a dose look. 

Some details to keep in mindi 

■ Gloves — Make sure there is lining on 
four .sides of each finger, the wrist fitfl 
snugly, and there la reinforcement in 
high stress areas like palms and fin- 
gers. A pull-out Lining adds flexibility N 
particularly when it can be used on a 
stand-alone basis for close-in work that 
demands high dexterity. 

■ Mittens— The keys here are equal 



insulation distribution and a good fit 
between inner anti outer layers. Some 
maker?, offer Insulated finger mitts in- 
side,. which are highly desirable in ex- 
treme weather. 

■ Material a — G oreLex, of course, is 
Lhe granddaddy of the new moisture 
vapor permeable fabric?- Rut Rion II r a 
1 -piece membrane, may deserve some 
consideration. Taslan, a light nylon, ia 
flexible and quick drying, hut may be 
less durable. Leather is heavy, but it's 
tough ami soft— great for high-chafe 
area,?, TufFgrip is a new synthetic rein- 
forcement that is replacing leather in 
many high- wear areas. Ambush is 
strong and totally wind resistant. 

In the insulation area, down is the 
tried -and-true material, and it’ll proba- 
bly be around for a long time. It can be 
expensive* however, and can bunch up 
inside linings if not sewn properly. It 
can also be Loo warm, in which ease a 
good moisture vapor permeable layer 
becomes necessary. Th insulate from 
3M is finding its way into more and 
more outdoor clothing applications „ and 




High-tech glow* and mittens tilt the frail. 



you find it inside modern gloves. It’s 
warm, but might be a Little Stiff Du- 
Pont’s answer to thin insulation is Ther- 
molite, which Seems just as warm but is 
more flexible. 

Linen? should be light and strong and 
made of material that can wick away 
perspiration. If the glove or mitten has 
an insulated liner, it should be quick 
drying and light, find not bunch up 
underneath the glove's outer shell. 
Light polypropylene gloves work well 
ss liners with heavy-duty mittens. 

Of course, a need analysis will help 
you answer the very simple question of 
which hand wanner works best for y ou. 
Hunters and fishermen require a high 
degree of manual dexterity. Hut, keep 
In mind that thin gloves or mittens with 
trigger-finger cutouts often mean a sac- 
rifice in insulation. (Although dexterity 
is definitely getting easier with the 
recent trend toward thinner insula- 
tion.) Snowmobilers, ATV riders and 
skiqra don't require as much fine-motor 
finger movement, so they can got away 
with thick gloves or even mittens. All 
sportsmen in really extreme climates, 
regardless of their winter-time diver- 
sion,. obviously require maximum cold 
protection, m 





In testa of exercise efficiency at s major 
university, NordidTrsct burn-ad mare 
calories and provided greater aerobic 
workouts. 



Bank ol Exercise Efficiency 

1. NordicTredk X-C Ski Exerciser 

2 . An Exorcise Bike 

3. A Rawing Machine 

4. A Shuffle Type Ski Exerciser 

NordicTrecfe'ta higher oxygen usage test 
scores show that more muscle mass is 
involved in the exercise and more 
calories are being b-urned. 



It's Only Logical that 
NordicTrack Would Gat 
the Highest Scores 

* because NordicTrack is mors complete 
Hi in an Exercise Sil t, 

Adds impon sni upper body exercise 
Provides more uniform lag muscle 
usage. 

* because NordicTrack is more thorough 
thin a Rowing Medina. 

NordicTrgck’ft reliance is proportioned 
according to the individual muscle 
strength -no major muscles art over- 
stressed or under-worked. 

* because NordicTrack hit inertial 
resistance not available un a 
Shuffle-Type Ski Exerciser. 

Other ski esCrcijiSrs use less officienl 
frictional wietanee with a mulling 
calisthenics^! ke feeling. NordlcTracx's 
unique flywheel resistance far a lifa-like 
feeling of smoothness and continuity 
is matched only by reed skiing 

Byrne Up To 640 Calorie s per 
20 Minute Workout 



Fro# Brochure. Call 

800-328-5888 



m 

BHrOHM IIJ: ■ ■ I II ■■ -rf-.tr •* 

MordicJTack 

9 W 9 * PSJ CM§ 



141 PM Jonathan Blvd. Chaika, MW 5531 B 



POPULAR MECHANICS * JANUARY I9B 1 



27 



STRENGTH II 





M NUMBERS. 




S-fO MAXI-CAB 4X4, 

THE 4-MAN TASK FORCE ON WHEELS. 





When a pickup job calls for four workers, 
how do you gel them there? Easy. In a 
Chevy S-10 Maxi-Cab with available seat- 
ing for four. Insta-Trac 4 -wheel drive . 

from freewheeling 2 -wheel 
drive to 4-wheel-drive 
High and back at any 
speed. No Ford or import 
can do that. And 
Insta-Trac is standard 
on every S-10 4x4. 



2 PLUS 2 PLUS ROOM. 



Order the available front bucket and rear 
jump seats for 2+2 room and 137 cu, ft. 
of lockup rear cargo space. 



2.8 V6 ADDS 125 HORSES 
TO 4-WHEELIN' FUN. 



For maximum performance, put the 

available fuel-injected 2 . 8 - 
liter V6 in your Maxi- 
Cab. Its hard-playing 
125 horses get the 
most out of your Insta- 
Trac 4WD, to make sure 
you get the most fun 
out of your truck. 

Chevy S-10 
Maxi-Cab 4x4 
with 2.8LV6. The 
numbers all add 
up to hard- 
working fun. 



TRUCK 












Aviation 



Business And Pleasure Mix 



tiftari this .spring, at which 
time Americans will be able 
Us buy the sporty jet already 
flying in Italy for just a tad 
over $40th000, minus the en- 
gines. Adding the twin TRS 
18-1 Microturbo jets put? the 
price a little under $2 mil- 
lion, If you think owning a 
little jet capable of 7 positive 
gs and 3,5 negative gs is 
important, the money will 
seem totally unimportant. 
We're talking about a little 
jet tighter that dues aerohaU 
ie&, with a service ceiling of 
2S-.0M ft. anil a range of 650 
nautical mi lea. fl have been 



(Fe were in England two 
weeks before the 
Fam borough Air Show last 
summer and heard from avi- 
ation insiders not to ex- 
pect much news. So 
we passed it up and 
headed to Anaheim, 
California * for the Na- 
tional Business Aircraft 
Assn, show instead. That 
turned out to be a good 
move. The NBAA was buzz- 



*' 



5 ET* 



J +k * 



Cnnadalr'i new jet flop] may i?e an airliner. But the Agasis 2 sealer 
|abave t ii strictly For row-priced run and 1 hi gh-speecf aerobatics. 



ing with so much new male' 
rial, it was hard to believe 
I hat the general aviation in- 
dustry is in a virtual depres- 
sion,. Ftespito all the bad 
news about small-aircraft 
sate? the past five years r the 
industry is moving full steam 
ahead with hot aircraft for 
business and pleasure, and 
with good news for those 
interested in becoming pro- 
fessional pilots, 

Canadalr flies 

Cairaduir, recently sold by 
the Canadian government to 
Bombardier Ltd., rushed 
out of the starting gate with 
its Challenger 601 ^3 A twin 



turbofan jet. A list price of 
just over $-12 million covers 
the airframe and a factory- 
installed Sperry flight guid- 
ance system. It can seat hs 
many as 20 passengers, mak- 
ing it a good corporate jet 
candidate, and maybe even 
paving the way for some use 
on commuter routes. The 
jut's initial cruise altitude is 
39,000 ft. with u normal 
cruise speed of 528 mph. 

Come down from the 
clouds, you say. Let us hear 
about something that costa 
leas Lhan $12 million green. 
Okay, how about a 2-Roatcr 
from Agitata. The Caproni- 
C2ZJ is to become FA A «r- 






offered to go up in the first 
FAA-niLed version later this 
year. Watch this space for 
details. } 

FanStar fanfare 

Not as thrilling as the 
Agusta jet. hut breathtaking 
for other reasons, was the 
unveiling of American Avia- 
tion's Fan Star business jets. 
When the first prototype 
touched down at Long Beach 
Airport, it had only 14 hours 
flying time- Pilots flocked to 
the newly rolled out cruft 
like kids going to see Santa, 
The FanStar had flow'n at 
38,000 ft. during the enve- 
lope expansion phase of 



flight testing and hit Mach 
.76. One sortie reportedly 
Lasted 6 L /j hours, indicating 
some hefty range. The Fan- 
Star prototype gets 17,000 
pounds of thrust from a pair 
of tiE SF-34-1A turbofans. 
In addition to long range and 
low noise p the FanStar is 
expected to come in fully 
loaded for under $20 million, 
making it highly competitive 
for the business market. 

FanStar was built in Moja- 
ve, California, not far from 
aircraft design genius Burt 
Rutun, who is working for 
Beech Aircraft these days. 

Rutan draw a lot of oohe 
and aaha us he described 
three radical new aircraft on 
his drawing boards. Tw r o are 
cabifhclaas plane? — one fly- 
ing on piston twins, the oth- 
er on a turbofan. A 5-aeat 
single-engine plane capable 
□f transcontinental flying is 
also on the boards, Bulan's 
Scaled Composite* Jnc H is 
turning out prototypes of the 
eabin-clae* twins already. 

More pilots 

Meanwhile, a paper in Air- 
line Pilot, the authoritative 
industry journal, notes that 
air carriers hired 3168 new 
pilots in the Aral five months 
of 11186, about 2d percent 
more than were hired during 
the same period in 1985, The 
figures show nimilar growth 
for the past Iwo or throe 
year?. Let me throw just one 
more statistic at you: The 
Air Line Pilots Assn. [ALFA) 
figures that 7161 unionized 
pilot? will reach retirement 
age by 1995, These figures 
cover pirline pilots only. The 
need fur corporate aircraft 
and military pilots is also 
expected to balloon. — D.t£, 



The FanStar wa* unveiled 3t dw faFf aviation show, a hn gone tp 
Mach .76 and has reached a iB.QQQ-tt. ceiling In early luting. 
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You might find voursclf in a chopper, cruising the treetops at 90 miles per hour. 

Or doing something more down to earth, like repairing an electronic circuit. 

What you won’t find yourself doing is getting bored. Because this isn't ordinary' part-time work. It's 
the Army Reserve. 

You’ll get valuable skill training. Then one weekend a month, and two weeks each summer, you’ll put 
that training to good use, while receiving good pay and benefits 

But maybe most importantly, you’ll come away with a feeling deep down that you were challenged and 
came through. And that doesn r disappear when Monday rolls around. 

See your local Army Reserve recruiter about serving near your home. Or call toll free 1 '800- US A- ARMY. 

ARMY RESERVE. 

BE ALL YOU CAN BE. 





Moftorsports 



All crossed up 



Finnish driver McittS AJamaki fries to Slide his 36fl-hp slope-now 
Pa nth# pa if Man In Stha nchtf'i homemade 4-wbeeF-dnve Ford, 



T he European equivalent 
of offroad stadium rav- 
ing la called rallycross — a 
wild mixture of rally cars 
and mcrtercruss racetracks 
that is popular throughout 
northern Europe, Sweden 
alone has ovor ;ifj tracks. 
Prance 10, and many more 
are found in Austria, Bel- 
gium, Germany* England, 
N i irway p L he Net herlands 
anti Finland, With massive 
TV audiences anti major to- 
bacco company sponsorship, 
rallycro^ w one of the most 
popular -sports in Europe, at- 
tracting some 30,000 fans to 



STAfiT 

PAV^wnrvT 

The 1 1 OO-yfl’t d-lony fllnf Knumorp in Sweden Is a fypficar crack. 



tracks in remote Norway. 

It all began with an out- 
break of hnnf-and-mmith dis- 
ease in (!iwt Britain during 
I9G7, Thousands of animals 
were destroyed and move- 
ment through agricultural 
areas was restricted to pre- 
vent spreading the disease . 
This forced cancellation of 
the ft AC Rally, and brand- 
ed all the WOrldV top rally 
teams m England with no 
place to play. 

Even more serious nowa- 
days. it left a TV contract 
unfulfilled! Millions stood to 
be lust if the rally teams 



couldn't cobble something up 
for the tube. The result was 
a “special stage" in which t he 
Rally teams threw" away 
their banks of driving lights 
and raced against one anoth- 
er for the cameras, rather 
than racing one at a time 
against the dock In normal 
rally fashion. 

The result Was so popular 
that soon special tracks with 
gra ndatand fad lit ies we re 
popping up all over the 
place. The typical rally cross 
track is a mixture of pave- 
ment and dirt or gravel with 
only about 1000 yards to the 
lap. The cars race six at a 
Lime in qualifying heats that 
are three to four bps long. 
The finals are only two hips 
longer, m the action is fiat- 
cut all the time. Like a mo- 
torcycle motorcross. the cars 
start side by side on a short 
spur that isn't used for the 
rest of the race. 

There are several classes, 
with “specials" being the 
wildest. The rules require 
only that the engine block be 
made by the same manufac- 
turer as the body, and have 
the same number [if cylin- 



ders as the original. Other- 
wise, any modification is al- 
lowed to the engine, 
suspension anti transmit 
atom The result is a wide 
variety of 4wd sedan- shaped 
projectiles with uncanny 
handling and staggering ac- 
celeration. 

European champion Mar- 
lin Sdianche of Norway has 
a 4x4 Ford Escort that 
pumps about 560 hp ihrough 
its variable torque-split 
transfer case, Tt.s tiny 1.0- 
liter Ford Four is turbo- 
charged to within an inch of 
its life and will accelerate 
ibis winged shoebox from 0 
lobO in under three seconds! 
Front- Lo- rear torque split 
varies with the traction 
available, and an antiwheel- 
apioay^lem prevents it from 
just standing still and dig- 
ging into the soft stuff. 

Now Lha? *ueh megapower 
4ivd specials are being 
phased out of city-to-city Pro 
Rally s in Europe h factory 
>|«fCHilh like the ultrashort - 
wheelbase Audi ^uattros 
(with a rumored EOO hp) are 
likely to be the next hoi set- 
up in raUycrnsa. W ( 



Rear-drive 



Ford 



tKort 



MhHl! 



pops 



r^ay cross 



style 



BY WADE HOYT 



A pair of Austrians battle It but In £ bot-rodded 3.4-llter Porsche and 
a m Id-englned. Ferrari powered. 3-Fller Lancia Strata*. 
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Science 



GM $Clefillsi3 polJuilqn \sh U taking reading Inside cloudi. 



Calling all 
Inventors 

If you fancy yourself an in- 
ventor, I have a new chal- 
lenge fur you. It involves a 
new type of chemically treat- 
ed material allied orange 
phosphor! When exposer! to 
ordinary incandescent light, 
it will glow iii the dark for a 
few minutes. It is being used 
ospeiimentidly in some hos- 
pitals and other institutions 
where the marking of emer- 
gency exits is critical. An 
orange phosphor exit sign 
will continue to gluw min- 
utes after a blackout. 

Furthermore p NASA sci- 
entists are studying types of 
phosphor material:* to help 
create guidance lighting sys- 
tems for Space Station duck- 
ing bays, I told the people at 
Edmund Scientific that we 
have a very inventive body 
of readers, anti the Edmund 
jMEople said let them have a 
swatch of tjuantex F-15 or- 
ange phosphor and see 
where it leaf Is. 

If you VI like to have n free 
swatch of orange phosphor, 
send a se]f-&ddie&sed, 
stamped* No. 10 business 
envelope to: Popular Me- 
chanics Science Dept., 22A 
W. 57th St., Now York, NY 
10019, After you experiment 
with your swatch. I'd Like to 
hear your ideas of new ways 
to use this product. 

The nerve 
of science 

Using a bioengineering 
mothiwl called "cell culture” 
Johns Hopkins Medical In- 
stitution's scientists have 
grown light-sensitive nerve 
cell 3 ? from human eye tissue. 
The cells are being used to 
conduct light-sensitivity ex- 
periments only. But they 
may some day be used fur 
nerve implantation. W 



Star struck 



\m^x, ertw gives m arm signal Id trained geese used In Him. 



Add another type of star to 
the growing family of celes- 
tial objects Cal Tech scien- 
tists say they have discov- 
ered a new kind of quasar 
that glows intensely in the 
infrared. They think the 
newly discovered heavenly 
budy may be the result of a 
collision of twu galaxies. 



Cloud heads 

Motor along the Mount 
Mitchell ridge in western 
North Carolina these flays 
and you may run into a team 
of General Motors scientists. 
They won't be interested in 
your car. however. The GM 
team has its head in the 
clouds. Working out of a 
comp u te r-equi ppet I trai ler 
hpoked to a range of sensors, 
the GM scientists are mak- 
ing 14 different chemical an- 
alyses of clouds at the GftKF 
ft. Clingmau's Peak. They're 
looking fur acid depositions, 
air pollution and other fac- 
tors that may be related to a 
decline in the growth of trees 
in the region. 

Mount Mitchell is the 
highest peak in the eastern 
U,S. and has s cloud cover 
just below the summit some 
250 days per year. Thus, the 
GM scientist* are literally 
living inside a cloud. 

The sensing devices will 
accurately measure uaone, 
nitrates, acid, hydrogen per- 
oxide and heavy-metal con- 
tent. Using mathematical 
techniques, the scientists 
hope to follow the cloud* that 
cover the mountain* op from 
their “birth 1 " until their dissi- 
pation, This will give them 
some idea of the origin of 
certain rain home pollutants. 

ft is hoped that the GM 
team will release a report 
shedding new light and sug- 
gesting ways of control. 



BY DENNIS 



Flying Comes Naturally 

I n less than a decade, the fmax film technique, in which 
motion picture frames are 10 times larger than aStnra, has 
gone from an interesting experiment to a spectacular metlb 
um of science. Earlier films like 'To Fly" and L| ThE^ Dream I* 
Real" depicted aviation and aerospace developments in a 
breaUiUktag wav; across a 5-tftory screen, The Latest I max 
film takes us into the natural realm nf flying, “Skyward,” 
being shown this winter at museums across the nation, 
intersperses historic, and sometimes amusing, aviation 
scene* with the birth, rearing and flight of Canada geese. We 
get a behind-the-scenes glimpse (below) uf the film crew 
leading a trained flock ui' geese in a GU-mph chase with the 
boat that served as a filming platform. The I max crew 
trained the geese with “imprinting" techniques in which the 
birds learned to fly in formation according to arm signals. 
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have done, Tve been bring- 
ing drained engine oil to a 
local service station. Now, 
the manager refills to Lake 
any more. He say? re cyders 
who once paid him for used 
oil are no longer around; 
therefore* he has to dispose 
of It as a toxic waste, which 
means paying to have it 
hauled away. What are envi- 
ronmentally conscious do-it- 
yourselfers supposed to do 
with the stuff if gas stations 
won't take it? 

BRIAN SHONAMGX 
LOWELL. MA 



BY MOfiT SCHULTZ 



Yellow flag 



O n two occasions the 
automatic transmission 
in my 1986 Chrysler Le- 
Raron jumped from park 
into reverse. The first time 
was when our maintenance 
man left the car with the 
engine running to get aome- 
thingfrom the garage. Whet] 
he returned, he found the car 
20 ft. away with the rear end 
against a tree. A week later, 
I pul the transmission into 
park, turned off the engine 
and parked on a alight in- 
cline, When I returned* 1 
found the car several feet 
from where it bad been, with 
the shift indicator in RE- 
VERSE. Does the Chrysler 
automatic transmission pre- 
sent a threat to safety? 

JOHN HAG HR MAX 
SPRING. TX 



while the rjigmc ut r?nmi?ig . 
Another is to set the front 
tire against the curb when 
parking on an incline to pre- 
vent the car front rolling if the 
PARK gear fails* These pre- 
cautions aren't a Iwd prac- 
tice for any make of vehicle, 
An for mechanical condi- 
tion & that can cause n frorra- 
pwumeom to shift out of PARK 
by itself an improper park! 
tack control cable adjust- 
ment. ps ike most likely. 



There are two emirtmif ten- 
taffy acceptable u*ayn to han • 
die this problem: 

1. Canvass service sta- 
tions unlit you find one that 
will fake old oil * even if you 
have to pay a nominal 
fee — It) to JO cents per quart 
seems fair. 

2. Call the environmental 
hotline listed in your phone 



Gap trap 

E.E. Brownd of Ralegh, North €ancriina P who 
tias been a mechanic for "many years," warns 
mat too often both do-it-yourself and profes- 
sional mechanics don t lake me time to adjust 
gaps of a new set of sparkplugs to spec. 

'Some believe lhat electrodes bum them- 
setves lo Ihe proper gaps. Others think new 
plugs come Irom the bo k properly gapped," he 
says "Thai Rind of thinking screws up omer- 
wsse excellent engine tuneups. ' 

The -message? Use a gauge to make sure 
plugs are gapped lo Ihe spec given sn the 
owefs &t service manual or printed on the 
luneup latml in Hie engine compartment. 

WWE CAuOtS 



/ ain't honestly say. T re got- 
ten two different stories on 
this subject 

The Center for Auto Safe- 
ty says it has reports of 
Chrysler automatic trans- 
missions jumping out of 
PARK into REVERSE. Chrys- 
ler, utp the other hand , con- 
tends that if the transmis- 
sion is properly engaged in 
3 "ARK, ifi impossible for it to 
jump out. of gear since there 
is a positive lock engage- 
ment beings w l hr parking 
pawl and spmg. 

Chrysler defines ^proper 
mgageme nt" as a ppl ying th e 
parking brake before you 
shift into PARK and making 
sure the shift lever is shoved 
all the way into the park 
gear. 

To these / would add other 
precautions. Due is pp ever 
leave the enr unattended 



OAF- / ■ 

AD/JSTMfcMT 
TOOL 



Car ClinK 



Where does 
the oil go? 

As many do-it-yourselfers 



book under the heading 
"Massachusetts State of * to 
find out if there's a nearby 
toric-imste dump site where, 
you can take oil. Some mu- 
nicipii lilies h n ve used ail 
collection centers, so also 
check with city halL 

If neither of these works 
oaf, as o last resort pour oil 
ink * plastic contaiuers y cap 
them tightly and put them 
out with the trash. The used 
oil will at least end up at a 
emit rat led landfill and not 
in the ground or dawn a 
storm drain where it can af- 
fect ground water. 

According to the Environ- 
mental Protection Agency, 
da-it-ymmelfers genera te 
abrmf tiOQ million gallons of 
used oit each year. 

More mfssfng oil 

[ have a problem with a 1985 
Ford Econoline 7, o-liter en- 
gine. On a drive to Florida 
right after taking delivery, 
the engine used a quart of oil 
every 250 miles, ft now has 
6CHXf mile? and is still using a 
quart every 250 mile?. Two 
dealers say there are no 
leaks, and Ford policy is not 
to do anything about oil con- 
sumption unless an engine 
ha? rolled up 7500 miles. Do 
you have any information 
about an oil problem with 
this engine? 

JOHN MCDONOUGH 
TOMS RIVER. NJ 

Ford policy is that 7500 
miles should be accumulat- 
ed before doing tests if an oil 
eon xu mpt ion Condi tion is 
borderline— say, if an en- 
gine is using a quart of oil 
every 750 to 800 mites. 
Fords maximum oit roi?- 
sumption guideline is a 
qttarl in 900 miles. 

At? engine that consumes 
a quart of oil every 250 miles 
in obviously using too much, 
amt (here is a defect that 
should he corrected, hi the 
cose of the ’85 7.5di ter en- 
gine, that defect will proba- 
bly be eliminated by taking 
the following action: 

1. Make sure the oil dip 
stick is recording the 

amount of oil actually iri the 
engine. If the dipstick is in- 
correctly calibrated! it 

f Please turn to page 29) 
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A new, extremely powerful, 

hi-potency Formula in the super 

5.7 liter size. Reiutv for n meethdnse of excitement, Pontiac style? 
Ingredients include a valid hie 210 fuel-injected hp, WS6 performance suspension. 

Good vent F-d<>fe \ A' tires mi tfi”x ahtntimwi wheels, domed hood, rear 

r O 

spoiler, sport minors and full instrumentation. Giant-size 5.0 liter engine standard. 
Super-size 5. 7 liter engine availability limited. See dealer far details. 



PONTIAC FIREBIRD FORMULA 

WE BUILD EXCITEMENT 



CAR CLINIC 
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should tw replaced or rfcirnffhrifPtfrf- 
J. With the wanned up. tight- 

en intake manifold botte to beta ren Jk f 
aj-td JZ/f.-iiL J^eir are iff ftwto f/jcef 
s/mwM fte tijpjLfcMcd jjp /ire flurgtieiitfe 
Jfbjmd on (Xiqe 17 of Technical Sendee 
Bulletin (TSB) BO- 1 is, 

Tarquehig these bolts eliminate* the 
chance of oil leaking tinder a loose 
intake manifold gasket and entering 
the cylinders thrrmgk the intake ports. 

;i r In stall a new oil-fdl cap assembly 
f part j V o. E5lfZ-G766-Ah which has ci 
revised PCV rttlvc grommet. Also, re- 
place the PCV mire hose with one that 
is % in, long. 

If oil consumption persists, the deal- 
er short Id install new intake valve guide 
seals fpa rt No. E6TZ-65? I -E l 
4. Finally* if all else fails, the engine 
wilt ha ce to be torn down to check for 
possible assembly errors such as incur* 
recti y sized valine gu ides or improperly 
installed ait Hugs. 

Just like school 

My 1986 Pontiac 6000 (2. 5-liter engine) 
if significantly noisier and vibrates 
more than my 19SCJ ChevrutaL Citation 
and 198d Pontiac 6000 ever did. The 
dealer says iV* normal. True ur False? 

DOUGLAS J- MAN OK L 
GUHNKE. ]L 



SERVICE TIPS 

■ In December's Car Clinic (page 29}, I 
reported (hat Ford was coming ou! with a 
catalytic converter [□ eliminate an ex- 
haust odor from Sable and Taurus tr$ 
part number E7DZ-5F250-B. 

■ If your 1 9SS Buicit Somerset-Sky Isik, 
OEds- Calais or Pontiac Grand Am with 3* 
liter fuel- injected V6 engine has a slingy 
heater, check with youf dealer to see it 
your car qualities for a new 195 Ihermo- 
stal (part Wo. 303m?) 

■ Now kiss issued by Ctvy&Jer Corp. s re- 
designed lo eliminate cold-engine stalling 
and acceleration sag wrth 2.2-Hier en- 
gines in 1 9B6 Caravans, Voyagers and 
Ram Vans. TSB tS-31 -S6 lists the kit part 
number for vehicles wiSh manual trans- 
missions as 4419410: it's 4410411 few 
vehicles wiSh automatic ttansmlssions. 

• Toyola has Issued a new lock cylinder 
bracket {part No $$005-17020) to re- 
place Ihose on 1986 MR2s whoso trunk 
lids areti'l opening when the inside re^ 
mole release rs used 

■ If you have to repEace a head gaskel or 
An AMC 4 2- liter engine, inslall an all- 
metal gasket. A composition gasket writ 
lower ’the compression ratio, adversely 
effecting performance, because compo- 
silion gaskets arc thicker iftan metal. 
However, if a check of block and head 
gasket surfaces wiih a straightedge and 
leeler gauge finds warpage oF mom than 
.□00 in., use the composilion gasket or 
have the decks machined Metal gaskets 
require n near perfect mating surface 




Don't squeeze, 
twist (and shoutj 

Hone’s anolhoi prize-winnor from Motor 
magazine’s "Tricks Of The Trade” contest, 
if you havi a large CAe^n. by 3-kn,} coiler 
pin and a nol-quita-empty tube of R TV, 
Kewn R. Barftrop of Windsor, Ontario, has 



w 

a way of getting out the rest ol lha RTV. 
Slide tho two legs of the cotter pin ovef (he 
bottom of She tube and Ihen slide a fi / Ifl -in. 
nui over ihe open end ol the cotter pin. 
Then roll the pin up the tube to squeeze out 
the last of the RTV. 



1 






False. To find the general area where 
the at use of noise and vibration lies, 
notice at what speed noise and vibra- 
tion are most pronounced. Then, 
parked in pour driveway, rev the en- 
gine to approximately that speed and 
let the engine decelerate. If you don't 
get the sensation, yon" re isolated the 
cause to the tranmxte or tires and 
wheels. Ask the dealer to cheek drive 
axle shafts by drawing them out to feel 
for looseness or grittines a. Other rea- 
sons include mt-of -round tires , unbal- 
anced ti re,' wheel assemblies, loose or 
11*0 rn wheel bearings and an incorrect 
drive axle angle. 

If yon get noise and vibration during 
the d firewaii text, it confirms that the 
trouble is with the engine or exhaust 
system, A mechanic using a stetho- 
scope should be able to find the cause by 
tracing the exhaust system from stem 
to stern and listening at brackets at- 
tached to the engine r A mplifkd noise at 
a bracket means the bracket is loose. 

New oil coining 

I read that there will soon be an oil 
designation to replace SF, What can 
you tell us about this? Why the new oil? 
When will it be here? How dues it differ 
from SF? PETE MCKINNEY 

SEATTLE. WA 

According to GM, a new engine oit 
designation currently referred to as P- 
Sd will probably show up within the 
next hco years and unit be called SG oil. 

"The new oil will provide improved 
ivear and deposit protection ad cditt- 
pared to SF oil” a member of the GM 
research laboratories told me. Compa- 
ny lubrication engineers are working 



w'ifh various interested technical saci- 
eties to develop field data and test 
procedn res to define SG oil. The techni- 
cal societies involved a re the America ft 
Society for Testing and Materials, 
American Petroleum Institute and the 
Society of A utomotive Engineers, 

Drain pain 

If my 1985 Toyota Carciry is not driven 
for about a week, the battery goea 
dead. The dealer checked out the elec- 
trical system, including the theft alarm. 
He found no shorts* a sound battery 
and a functioning alternator. 1 don't 
drive the car much — 6SOO miles in 15 
month*. Dm this be the reason? 

LILOUtA SAWAN 

BROOKLYN, NY 

You can bet an it. Driving the car an 
average of only 90 mites u week may 
not be enough for the alternator to 
restore battery charge. The solution to 
battery draining 1 therefore, may be 
mare highway driving. Before drawing 
that conclusion, Innvrvcr, have your 
dealer check On Our other possibility 
If a theft system, not recommended fry 
Toyota In is been tux fatted, it could be 
pulling ItHi ar more mill tamps when 
your car ix not being used, which is 
enough io drain the battery rn a week's 
time. The xystem built to Toyota stan- 
dards, which is made by Zetnco, drums 
only JO mil Humps — a mte that ivrjn’t 
drain the battery for JO days. m 



DO YOU HAVE A CAR PROBLEM? 

Jnft jt id Mvrt n&Mt if. Send ytwr gwestiiw to tfre 

Cnr Cfittit'. foyw/jrr „ U ■ v/aw irx F J l>4f JZf/i .Si. . 

A'rtr J msf; . \ F J' fM/S. FI Ait'? frfUrs wnirtC rtf 

flttltti T \mf i a f/n affy, / » t rftir Wr* /A titurr Itfpr tsr n?S 
trttwrrf fs'ifV i te /tf Mr trtfrtttsu 
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OldsmobNe Aemtecfi may be tlate d lor pwkbJe land speed word. 



W hy would Olds build 
this test car that 
weighs only 1500 pounds, 
bul has an engine that devel- 
op? “many hundreds of 
horsepower?" Apparently to 
set a land speed record. 
That's the logical conclusion 
you reach after checking' n-i.il 
the specifications Olds set up 
for the car, The aerodynamic 
single-seater is powered by a 
special version of the 1 bi- 
valve do u ble-o verheud -cum 
engine QkLs will offer on the 
1988 Calais sedan. 

Named Aero tech, the car 
will be built in three ver- 
sions— one for ahow, two for 
“testing.' Of the number of 
engines installed, one will 
have a single turbocharger, 
another a twin turho setup. 
Olds is playing it cute when 
questions are asked about 
the reason for building Aero- 
tech, but is move candid 
about other details. 

While the exterior surface 
is obviously acrodynamkally 
correctn there are some com- 
plex aero systems under the 
skin that help keep the car 
pinned to the ground at high 
speed, and ensure that it 
maintains h straight line, Air 
scoops around the cockpit 



draw air into the body, be- 
neath its aluminum honey- 
comb surface. The air is di- 
rect eel past some adjustable 
vanes that imparl down force 
or control any tendency to 
yaw at high speed. Tup-per- 
formance Goodyear tires are 
rated at -tiO mph, bul Ted 
I, nukes. Olds chief engineer., 
says that stronger tires will 
be installed in the future. 
Maybe when speed record 
runs are made? 

An interesting feature of 
the tires is their extra -stiff 
sidewalls h necessary tu with- 
stand tile heavy down force 
applied by the aero vanes. 
Aero tech's engine is mount- 
ed midships in the 1 1 1.3-in, 
wheelbase chassis to get the 
ear's overall height down to 
JO in. The body rides as low 
as 1 in. off the ground, bul il 
can bo ratcheted up for more 
clearance if the road, or 
track, is not smooth. 

Keep it clean 

Disc brake dust cun ho a 
problem, especially if you 
have those fancy alloy 
wheels. The dust, residue 
from the wear of the frnnt- 
disc pads, seems to cling to 
the wheel, turning the 



bright finish dingy, iki how 
come some wheels stay 
dean? Pontiac designers ex- 
plain that their painted 
wheels — some even white— ! 
can be cleaned easily, with ' 
just an ordinary rinsing. The 
secret is the way the wheels 
are painted. Pontiac uses 
dry powder paint for color. 
The powder sticks on the 
wheel through electrostatic 
attraction, something like 
the pull of a magnet. After 
the powder is applied, the 
wheel is heated so that the 
powder melts, forming a 
paint that covers every crev- 
ice in the wheel evenly. 

“It's like a glazed coaling,, 1 ' 
Pontiac chief designer Terry 
Hcnline explains. "The sur- 
face is so hard, the brake 
dust can’t get a hold. It just 
slips off " The powder paint 
pixcess Ls not exclusive to 
Pontiac. Just about all the 
auto companies use it for 
parts where perfect appear- 
ance is not needed. 

Audi's first V8 

Audi will surprise a lot of 
folks by bringing nut a VS 
engine for its luxury Ime of 
oOOQs sometime within the 
next two years. The compa- 
ny that dared to offer the 
rotary engine and an unusual 
□-cylinder will go to the VS 
fur more power in a smaller 
package size. Displacement 
of the engine, which will be 
developed from the basic 
Audi 4-cylinder design, is 
expected to be 3.S liters. 
Audi places its engine longi- 
tudinally r so there's plenty 
of space to accommodate the 
VS's wider dimension. With . 
the commitment to high per- 
formance shown in the Quat- 
Lro, Audi needs the adder! 
power of a V8, The Quattro'a 
performance is now limited 
by (he small eke of Ets 2,2- 
liter turbocharged engine. 



Oops! 

The tileek, low, white proto- 
type coupe identified as an 
Olds Touring Coupe last 
month (page 40) is actually a 
test vehicle for the now de- 
funct GM-SO project — the 
Camiirn: Firebird. That 
project wax dropped in mid- 
summer of 198b when GM’i? 
bean counters figured that 
the money needed to make 
an all- new car was too much. 

Design details for the two 
sporty coupes included a 
new V(j engine r front-wheel 
drive, and a Fiero-style 
u space frame 1 ’ chassis of 
steel with bolt'Un plastic 
body panels. Il might even | 
call fora new transmission to 
handle the higher horsepow- 
er of the J. 2-liter VG. Right 
now. GM has no heavy-duty 
front -drive transmission, 

Still, the prototype shown 
in the photograph is not com- 
pletely dead. Even though it 
is out of the official GAS 
schedule, work continues 
Chevrolet insiders say about 
10 people are still at work on 
the project. The hope is that 
the GM-80, as was the case of 
the Fiero during its develop- 
ment, will be reinstated to 
“GO" status. 

Upgraded escort 

Look closely at this Escort 
and you wtH sec u number of 
changes that will hit the 
streets in a couple of months. 
The automatic sent belts are 
visible through the front 
door window. They arc a mo- 
torized type (hat adjust to fit 
when ihe front doors arc 
dosed. The bells are carried 
along a track above the door 
opening, moving forward 
when the door is opened, 
rearward when the door Is 
closed. Bumpers are new, 
too, of the same type used on 
the Escort GT and EXP, 

t Piei f.-fj- Utm to W 
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Radio Shack's New Radar Detector 
Breaks the $100 Price Barrier 



CITY 



ROAD PATROL XK 



* HI VOL 

* [fiWR QFfI 

* LO VOL 



DUAL SUPERHETERODYNE 



with Dual-Conversion Superhet performance and FAST '* Circuit 



Our Micron ta Road Patrol XK® gives you maxi- 
mum orvthe-road awareness at a price that won't 
stop you cold. Its dual-superhet design provides 
astonishing sensitivity and selectivity on the high- 
way or in the city, it detects all X and K band radar 
signals, whether from hand-held, moving or station- 
ary units. And it works over hills and around corners 
so there are no hidden "gaps’ 1 In the protection. Our 
exclusive FAST (False Alert Suppression Technol- 
ogy) signal processor dramatically reduces interfer- 
ence from other detectors and in areas with high 
levels of electrical noise. This winning combination 
means reliable, long-range protection with a mini- 
mum of false alarms. 

Synchronized buzzer and warning light pulse 
faster (or slower) to indicate relative distance to 
radar ahead or behind you. Highflow buzzer volume 
lets you adjust sound level for different driving con- 
ditions. City/highway sensitivity switch assures 
proper protection whether in heavy traffic or on a 
lonely highway. And the power-on indicator shows 
you in a glance if you're protected. 



Road Patrol XK is easy to Install on dash or 
visor, and easy to remove for use from car-to-car or 
storage. Power cord plugs into cigarette lighter 
socket of any 12-volt negative ground car or truck. 
Come by Radio Shack today and break the price 
barrier with Micronta Road Pa- 
trol XK #22-1616. Low as $20 
per month* , 

Radio /hack 

A DtVtSJON OF TANDY CQRPQFtATIQN 



Send for Your FREE 1987 Catalog! 

Mail to Radio Shack, Department 87-A-S71, 

300 One Tandy Center, Fort Worth, TX 70102 

NAME 

street 

CITY STATE ZIP 



Hot SKild wham prohibited y*, mny b* r&gLiJnliH? by iCrtl* Of lpt*l I** Price applies 
a: pariitipaiing Hade Shack Glares am) dealers iCihL^ne* 'evolving nredii Irani 
Citibank Aciudl prymert may vary dgdendirvp upon baianc* 





INSIDE DETRprT 

fCoN U i»r wrd fmiti jfJ ) 

They're plastic and wrap all the way 
around to the wheel openings, Tail- 
lights have a different texture. while 
the center stop light is integrated into 
the sheetmeUl, 

Breaking the codes 

Inside the auto companies* codes like 
X-carn or A-caiv are used to designate 
entire families of cars. Codes make it 
easier to talk about groups of ears 
without Inking the time to name each 
one. A CM plant manager can rirder 
uOOO new sets of A-car front suspen- 
sions knowing that the same suspension 
will fit ad four cars — Celebrity, 6000, 
Ciera, Century — on his assembly line. 

Car buyers can benefit, too. Say you 
want to get a new Celebrity. It's easy to 
make price comparisons with similar 
cars if you know that Pontiac* Olds and 
Buick build izars that are almost identi- 
cal to the Celebrity. Only the surface 
trim is different in most cases. The 
same V6 engine, automatic transmis- 
sion,. radio and air conditioning in the 
Celebrity go into its sister cars. 

Prices of related cars art almost 
equal. In fact, the prices of all the 
options mentioned above art exactly 
the same for the cars carrying the same 
code. Smart huyers who like the Celeb- 



rity. but have no local Chevy dealer, 
will look ta the Pontiac, Olds i>r Buick 
dealer who may be closer to homo- 
We r ve broken the code for Detroit's 
big throe automakers. Here's the way 
they line up; 

Cionoral Motors 

A: Celebrity, fi000 t Ciera, Century 

R: Caprice, Custom Cruiser, Estate Wagon 

C: Ninety Eight/Regency. Elect ru-Park 

Avenue, deVflte* FJ^*twood T Limuuoine* 

Funeral Coach, Sixty .Special 

D: Cadillac brougham 

E: Trjrofifldo, Riviera. Eldorado 

P: Camiim, Firebird 

CS: Monte Carle, Grand Prix, Cutlass 

Supreme, Regal 

H: Delta KH, I^eSubre, Bonneville 

J: Cavalier. EunbLrd, Firenze, Skyhaw k r 

Cimarron 

K: Seville 

L: Coraics/Beretta 

M: Sprint 

N: Grand Am. Calais. Sumerset'Skyiark 
P: FiertwGT 
R: Spectrum 
S; Nova 

T: Che volte, TKKh) 

V; A I lam c 

W: iyws Grand Prix 1 Cutlaus 
Y: Corvette 
Z: IHrth ItualLu 

(GM has tried to institute number code* for 
new m ridels, but these are of little to cur 
^hopfrern slhL't! they duplicate ihe letter 



codes and are more complicated. One exam- 
ple: H CM:wj" is. i he code for Toronado,, Rivi- 
era, Eldoradu ai][l Seville. But Allante is 
H GM^' because it Is a derivative design. 
Most GM personnel sti.ll use the old letter 
codes. Inside GM, certain projects may be 
given name codes. New engines for the 
1990fl are the Manhattan and the Victor, 
while Saturn 1 ! engine is culled Trident.) 

Ford 

Erika: Escort, EXP, Lynx 
Toputt: Tempo, Topaz 
Fox: Mustang. Capri 
L: LTD, Marquis tnnw dead} 

LS: Continental, Mark VII 
S: Thuititerblrd, Cougar 
Taurus; Taurus, Sable 
Faultier; LTD Crown Vicioria h Grand 
Marquis, Town Car 

Chryfilcr 

A different approach is used hero. Even 
closely related cars are given separate letter 
crules. Reliant Ls much like CnruveEle, hut 
urn. 1 is the K body, the other an E. 

CV: Lo Laron sedan* Town & Country 
C: 1UHS full-size LfOdalis fur Ikdgu, 
Plymouth and Chrysler 
E: CaniveBe, 600, New Yorker 
(■: Daytona 

H: Lanrer. LeHarDin GTS 
J: La Huron C'uUfw, Convertible 
P: SundaEtTE 1 , Shmlim 
K: Reliant, Aries 

L; Horizon. Turuvno. Drnni, Chafer 
M; Gran Fury. Diplomat, Fifth Avenue 
S: Voyager, Cura van 




.. lu rrortking a** ^ S£jih 



r 5"W 



w ri ^jAMetermiW* 

m ^^%^ P hopf 9 , 0 make 

^gss** 




p.O Box 




4Z 



POPULAR MECHANICS + JANUARY 1907 






¥lCEKlEi©[L®®Y 
wianii 1/87 





Mechanics Go Bowling 



I t's i lit* height nt‘ the- holi- 
day fi Kit fwiE] lnwl s-easuri 
untl TV St l |_S JLLTUflH 1 111" 1 II 1 L- 
lion Ltre u£ Lljw with vision.*- of 
111 (U t^n 'I I Ci ill e h hi I cl til I 'lll-t 1 MS , 
ships, plnnt-s am I tvhal haw 
v-mu. All tin- i-ntnuit - in i hi- 
biff l>ow| panuh^ Tilt* 
gram h bulily ijf all Ii'mhvIh — 
thi- Kom’ Howl in hi-sak-na. 
S ullfrumlii — 1 > li Imvi-iL thr 
young meeh union aittJ vWr- 
Lrciiiio wizards. 

The Hubble Trouble final 
pktum! iihnvb side tile 
sIhav ty>t yt-aur. U wait the 
first Hunt with 4-whed 
*U h i-ring. Each of the fltwifs 
four driving wheels lin^-L 
hi-Jou ■ hurl uuUjjiemk'hi hy- 
i Iran Ik d ri* vo, Tile 3 t“i I -<■ ll - in. 
FfinJ V> which powered the- 

flmfcf IV i -i In i nt [Jt'iJjiunu. linnr 



Iktwl floats mow atung the 
avenue ai a steady 12 mpli 
and iuv in 1 1 jLlJuwt-rl in break 
down, Fmir-fiffuiv Jliu-s 
hu iv hn-ii issued fur break- 
downs in the fiast. 

A typical ntojnr bowl float 
mu tv that i Sliin.iHHi to 
builil lliuI decorate, even 
w ith i • il jn u _ LLt l- doNiULuris nf 
cm n \ mil t i-i|uijtmept iu ri| 
enite moving pails, and the 
fret* Lime piiven to Lhv fio:Lt s 
hy cnfftneerififf sLurleitLs, 

EU-nvalh the floral decora - 
Lkms on Lhe tli in it shown im. 1 
rimi nr drives- Lhai give the 
rigid set I hi- bnk ofahnl -air 
balloon swaying gently in 
the breeze. The mot otnents 
a iv act [tally precise, pro- 
gram mud ttiirl muni Inn h] by 
i'[imputer + 



Flti£K |Edpf r with 4- wheel Inde- 
pendent sreertng, move* at 12 
mph on propane engine 
| above}. Wheels jrigtiT| have In 
dependent hydraulic drive, 



=r CItp irt 

J.Fk HrnmcsMl RnlWt 

l#:rn £ |i>| Trt3 Fi.nfii, Jim t .imj. jUh i 

Eil? “rT" £■ t wv Strvr T'.isi ■ 
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AVIATION 



Chute 
the works! 

Last A f >ri I . mast er- rigger 
Jim H ami bury and avia linn 
writer Jim Campbell took h 
(V ssnu l,"iO pi -An*' mi a hiator- 
u- climb to BTHHi ft. With the 
plane moving at enu*e 
Kjiwd, flu- iwu ] jilut^ sat 
hark. pulled iL release lever, 
shuddered as a small explo- 
sion weM i iff, and gripped 
t be arm rest* as a parachute 
ojwnetl above them, II bil- 
lowed to its full 55-ft diame- 
ter and tugged m the Him ft. 
lines as iht- Cessna srtalletL 
The plane descended slowly 
about -iiHlO ft. until Hand- 
bury released the parachute 
package with a m-hmuI small 
explosion, and finished the 
descent buck under power. 
The teat demonstrator! the 
Value of a now safely system 
for small planes. Hnndhury 
was killer] :i short time Inter 
lh an unrelated air crash . 
But his wife* t>jina T also an 
FA A certified master riji- 
ger H is cuntimiing research on 
the Advanced Ballistic Pan*- 
chuli! H delivery system. 



SPORTS 



In the past LWO years prop' 
driven aircraft have made a 
t reme ndou s resurgence . 

New prop technologies by 
NASA him I several manufac- 
ture ns and new turboprop 
technologies intnuluctN] by 
FSritiah Aerospace have be- 
come the answer to a grow- 
ing concern about fuel con- 
sumption and anise in some 
of the smaller jets. Bur the 
latest pro|Mhiven craft — 
L he new twin Emhrecr from 
Brazil— brings props back ir 
an old-fashioned Way. In 
fact, sumt 1 say the new Bra- 
zilian plane, designed for nil- 
lines H ts reminiscent of the 
DC-3. It cruises at Well over 
m) mph on twin Pratt £ 
Whitney preps and will he in 
America next summer. 



Training you 
cannot resist 

Resistance t rsi n big works 
by having 1 he? athlete exert a 
force against an aim iist-im - 
rn livable- abject , t hereby put - 
ting a musde Eo work. The 
new Ariel (’em pi iter fcixer- 



EIIEk PWE/Mi itIDLTS 



XDffL 



rise System (CESk liven scm I 
in Wilson Sporting tlmids, 
lakes the idea a sieji further 
The CES Lunnects a ml 



cnifpnrqiutera3ul video moni- 
tor to the exercise system. 
Ah you work uut* the cum- 
piUer heaps a record of the 
amount of farce exerted far 
I .iU-:i specific txoirisc. The 
compuitT^in change weight 
resistanre up to IH.iNiiH-imes 
Iier second ;*> it senses the 
mu it ions and stoppage.-. 

The ( ’ES system thus rev- 
olutionizes resistance train- 
ings which up until now re- 
ijuired the athlete to get nfT 
the equipment after each set 
of exercises and make 
changes in the weight or re- 
sist ana- levels according to 
his sen.-i- of how hard he was 
working. The new system 
also provides printouls un- 
set left ^ gi ving precise read- 
ings i jf resistance in pounds 
(vertical axis) agaifiM the de- 
gree of difficulty. It will be 
marketed in i be spring. 



- ft 
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MICRQWWME ESy-T 



OPTICAL 

TELESCOPE 



WLJC LEAff 
fPJCjiWf 



iiE'AW iHfcUbfEI? 



IASEP 

COMMUiyicATrjff 



fWIHICLE BEAM 



Starship is a 
2020 su reshot 

Scientists at Jet Propulsion 
Laboratory have begun 
t working un the design of 
the itorUTs first starship. 
Th* *hip is expected to be 
an elongated satellite with a 
f midear engine that pro- 
f duces an ion beam of elec* 
tri rally excited atomic par 
tides. The beam would be 
directed into a magnetically 
controlled thruster that 
semis a thh cloud of par ti- 
des away from the a hip, 
pushing it at speeds of more 
than am, MO mph. NASA 
engineers believe the star- 
ship^ first voyage could be 
to the Oort Cloud — the 
region where comets are 
formed, and the entry way 
to the universe beyond our 
solar system. Such a ship 
could be launched early in 
the next century fur an 
Oort rrndmnu-H around the 
year 2020. 



y_* TrEffGMrrE? 



MJCkuwWE 

IMAGER 



MIC PtWAVE 
WADIChMETFR 



AJTJMRTIR 



Big system for 
small airports 

Automated Weather Obser- 
vation Systems lAWOSl are 
beginning in show up at 
small airports around the 
country where many or most 
] hints have instrument rat- 



ings. The Htuirfnr 
AW0K4, the first 
. _L j h system certi- 
fied by the PA A, 
ha^ been Installed 
a! Ada, Oklaho- 
ma. The system 
provide auto- 
matic Weather up- 
dating every HO 
second*.. El pro- 
vides data on 
wind speed and 
direction, lem- 
perature, dew 
point, haromet ri c 
pressure and 
Lime. The data 
can be picked up 
on a special cock- 
pit radio frequen- 
cy- The AWOS tower Heft) 
Includes un anemometer, 
wind vane + temperature and 
humidity sensors, surge sup- 
pressor* for lightning, and a 
VHF antenna that transmits 
tu piluU voice reports 
Ihmugh u sophisticated 
v n iee-synt he* izing syatuin. 



N-ROSS 
is supreme 

Lockheed has released its 
concept art on the Navy Ka- 
mo Le Ocean Sensing System 
(N-ftOSHh The satellite 
would orbit Larth every 101 
minutes, sweeping Lht- globe 
below with u scalleromeLer 
to measure ocean-wave 



heiglua, a mi ttwave imager 
Lu measure wind s|R-ed unci 
temperature* a ndcrtnvave 
radiometer tn miifi ocean 
currents, anil un idtimeter 
which would bark up the 
sratteremeter in determin- 
ing ocean- wave characterise 
Lit^. Ii w ould give extremely 
accurate weather reports as 
never before. 



■jUPPO*!! rJfWBEfll 
(EXHXtfiM . \ 



SPACE 



SUR J n^T IWIf MflfSi 
IfNCII^EJ 
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INNOVATION 



JT 



Speak, and 
ye shall dial 



All-in-one 
missile system 

T be Army ss Ujunmu with 
LTV Acm-jiiicp 1 « pi™luce a 
Hew Wi^i(wisi known u* the 
Tia'titftl Syr-t i-m 



fTAt'MHi Tin- TACMS J- 
fiinl Imuifher will lliv lnn|i- 
rw it 1 * . h is riwiif - E < *-n \ i rtiire 

mfeftal usin^ -^i 1 1 ss I- j i fi 1 1 iel- 

UuiT mckel Cute It'll 

by rim* laser ^yn^, i he.- mis- 
sile? will have fmir movable 



lEfeif filth Ibr ateeriirn. The 
pnylntuJ asul niTtimey are 
rhissifitxL hul Navy <Wli- 
i noixti> imllL-iitf TAt’MS will 
hit vi 1 it fM b mi U a iti njzn - i 1 5 > 1 1 wi Li 
In - ill 1 I 1 in wirry a variety -if 
w ar heads ami immithiiis- 



We wim v impressed recviuly 
in trials nf a new voice-coni* 
main led auhnnalir telephone 
dialing svslem culled Voice 
L )in 1 i?f. The sy '1 I'm 41 fife H 
UNI telepHonr nilltilK l i> in a 
Lt L iilnit |irnk , rh‘'M|- After fll- 
iriy a number, yrni sqieak the 
IHWhtm's mam 1 Enin the phone 
aiul the nLitnhi-r is dialed up 
directly. 



Heady 

LAMARS 

We've I h^-ih inv iiml 1 ■ 1 fly 
simulators h-fbh‘. hill h-UT 
om- ttuii hiHiuinfl a full- 
fl.'ilp'il ilidis |ihv.-si iN. The 
Lsirg. AmpUl m li- MnltiiTnMk 
. \ . i-. .^1 inn *- lb--i\ovh Simoln- 
l"i- - LAMA IIS I l 1 1 n.'s ivij Litre 
a p 3 iy-ts.-a] liefmv Jlyinj,' A- 
VH-ll it simuki. Tim pilot iihh! 
nle sits ai the end nf n oll-ft. 
sleet beam that im-ves in sill 
Uiti-k'iiwitfc with of free- 
dom L " mamin^ that M ran 
linwJuve fiiiLrtl, yaw iiinl null 
l , l'ISlllLref- of Jl A\ uimr h-rliilm- 
ijijr 'j( f |>er ssvtnuh The LA 
31 A I IS sy.-lem um 1 1 1 a L the 
pilot under IEjt's nf jHisjtive 
tmi vitalism. Il> 1 ! i'll] 1 lik > an.* 
to|MLCflrh R UikiiiL- Use pilot 
through hi He skies, [Hun tier 
stfirm uun Iji iiHiis anil vetitsn 
b lit ■ hi inii Airies prushierd nn :i 
h 1 j l-h - L- 1 1 1 1 a 1 1 Mi.-ii uhal wiili map 
itNiiiem rikfhih by :i ^t-nnniiur 

eaiin ra system* LAMARS Is 

heinjE used [it Writrht-I'at- 
U 1 i'm m Air I 'nit-e I last 1 to 
In'll 1 the Air Vmw Flight 
< 'oiuml I K-velopmoM I ash 
make flying safer. 
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lYuuldn t you kwu tu build 
ihU historic ship model? it's m 
iftie-tu- scale, 21" rupllca of the 
2’ masted schooner Smft. .1 Virginia 
piEut boal of 180?. ’We\[ t now you 
on! And you don’t h*He to be a skilled 
craftsman hi do 

f I realty is n r l hard 

Even if ycuAv never built 4 model 
before, you can experience the relax- 
ing pleasure and pride of accomplish- 
mvnl that buffered by this fascinating 
hubby Yiiu can build the Swift The suunrt's 
in our kit, designed especially for the farsl time 
mndt'ler, wiih pry-cur parts that milky assembly easy. 

Clear, large scale plans and instructional hal virtu Ally E.iku you 
by 1 he hand and guide you every swp of the way through hours 
of I he most reliving fun you’ll ever have. And when completed 
- j museum quality' nuide I \-u li' I L display ivilh pride, with 
gleaming brass finings, walnut planked hull, delicate rigging 
lifelike in every detail. 

Quality you can see and feel 

The materials in out kit may he better than those used in the 
origi nal S n 'ift . Ihe keel sect it m an d fra m es arc pre-cuJ plvu lil id . 
ready fur quick assembly. The Slej/f 5 hull is planked twice; 
once with thick, flexible linwwood for sire nglh, thentiverlaid 
w r ilh planks of African walnut for lasting beauty 

Ybu don't have to make the fittings - we\e dune that fur you 
Ourkii coni jins read y-to- use blocks and dead eyes of 
rare, yellow boxwood We include eyelets, bracers and belay- 
ing pms - *wer^> parts of solid brass 1 Bv«n rlie cabin dour 
hinges are brass, as are the 250 miniature nails you'll use In 
the planking to the hull and deck, And. since the 
original wooden Swift had no plastic parts, nur kit doesn't 
either * anywhere! 

Creative? And how! Overwhelming? Not a bit! Rm frt* pre- 
pared for hour* of the dl fil lending ertgmssing, relaxing 

fun ytuiVe evvr had 

Miniature Cannon Kit Bonus! 

Set nf two solid brass cannon on wal- 
nut carriages to be mounted amid ship. 
S4 1*1 value, senl FREE wilh ynur under. 



An ,J e very I hing you'll need ri special offer, wilh free 
tools and handbook. 

Wt 1 wanl to Ln| induce you It Jt his great hubby, nnw! Sn wv'vi* 
made it easy for you lo get starlcd Our special offer includes 
ihu Sic'itf ktt plus all thu tools ynull need to huLld her pliers, 
hammer, knife, file, tweezers, sandpaper, glue, wood uil, and 
mom You'll abo receive a free copy of “Ship Models from 
Kris," a 110 page beginners guide You dunt haw (o buy am 1 - 
ihingebe. The tools normally cost £17; the buuk retails fur S7.9£ 
But 1 hey re ynurs, FRF.E: when you buy theSm/r kit at ils regu- 
lar km price of £29.^5 Lplus £3J)0 fnr delivery). 

Credii card holders order toll free. Call 800-228-5588. 

24 hours a day. Or us* (he coupon below tp send Check ur 
1 r. Order kit No. AL139TM . 
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M jMj£L' luWtuUv -hll ip Model Expo Inc. 

23 Just Road, Fairfield, N J. 07007 

incase send me kits of the £ti#rfN&, 139TM) at$2?.95 

plus FREE tools, bix&ks and cannons. Check or money 
order enclosed. (Add $3 00 for delivery. N.|. residents musl 
add b% sales tax. ) 

Nonii? 



Addii"** 



Model Expo, Inc. 



Cin 



Special Offer for 
those who have 
never built a 
ship model 

before! 



Build This 

Beautiful 

Wooden 

Ship 
Model 



23 JuS-t floaci. FairtiEld, N J 07007 

Ylitf mirmisHwiirefl W SapuivMU Blva tirrai^e c* ■ ?5 Jusrniiaa FairPuKi Nj 



Statf Zip 

ll \m lll.ltt Jh I i^li li J \ i iU FILM Fk-ltJ 1 11 \i iLIt |IUL ll J, w m llhlll !V> J J| h -t filF J f |j|l 

nfuitd 

Model tipo, Loc. IMG 




motors math prior to the 
mid-1970s had Starting ca- 
pacitors that mere immersed 
in an oil that contained 
PCB Possibly pour old 
pump tmtf one of these. 

Removing oil from the 
well it i difficult ami not. a do- 
it-yourself job. It should be 
done by a professional pump 
fnflirtMer or welt driller. 

Tight fit 

l have a problem with noiee 
m my house's hot water 
ppes. When I first turn on 
the hot water in either of the 
two bathroom tubs or lavato- 
ries h I hear a sound like 
someone is hitting the pipes 
in the attic with a hammer. 
There are about 12 to 15 
knocks at 1 -second intervals, 
I have vertical standpipes or 
air chambers in the attic, Pd 
appreciate any ideas that 
would help in getting rid of 
the noise. 

WJLL1AM GIBSON 
HOUSTON, TX 



two with foam rubber. If a 
pipe hanger is too tight, re- 
place if with mie that has a 

larger diameter, 

Sometimes, expansion 
noises are heart! after there 
has been carpentry or reno- 
vation work done in an area 
that has hot % mter pipes. The 
carpenter may not have al- 
lowed enough space between 
framing members and pipes. 
If this is the case, you'll 
know where to look first to 
correct the problem . 

Blistered 

Three months ago* 1 lami- 
nated the tops on two Ping- 
Pong tables, a card table and 
throe round tables, [ used %- 
in. plywood on ah the pieces 
and a nonflammable glue, 
Last week, I noticed that 
blisters had formed on some 
of the tops. Is there a way 
that I can get these blisters 
down flat? 

ANTHONY SlIJjiZLO 
FLUSHING, NY 



Homeowners' 

Clime 



BY NORMAN BECKER, P E. 



Oily Well Water 



W e have a second home 
in the northern Cats- 
kill Mountains. Our well is 
about 1$5 ft. deep with a 
submersible pump. Two 
years ago, the pump broke 
and had to be rebuilt. Since 
the installation of the rebuilt 
pump, our well water haa 
hud an oily ^mel! and leaves a 
film in the toilet. We expect- 
ed this to disappear with 
tim? T but it hasn't. 

The person who did the 
repair claims the oil is from 
when the pump broke. 

Can you teli me how to 



remove this oil from the wa- 
ter? The only access to the 
well is through an Sdn.-dia. 
pipe. Must we drill a new’ 
well to get rid of the oil? Sure 
hope you can help. 

JOHN T. CARLSON 
EAST 3 SLIP, NY 



Although the noise sounds 
like water hammer + H*6 

probably caused by an ex- 
pansion of the domestic, hot 
water pipes. Water hammer 
occurs u'he-ri the Water is 
shut off fast , not when it's 
turned on . 

Unless there's a hot water 
recirculation line, and there 
usually isn't one in a private 
home, the neater temperature 
in the pipe drops when the 
water is md turned an at ti 
sink or tub. 

When the water is turned 
on , the cool mate** in the pipe 
flows out. the faucet and if 
rftoptaced by the hot water 
produced by the i^ntor hmter 
or i the tankless coil inside the 
boiler. 

The high -temperature wa- 
ter, in turn, causes the hot 
water pipe to expand slight- 
ly. If the pipe pa; ws through 
a hole or hanger that is a 
tight fit, or rubs against 
floor or wall framing mew- 
bers , the expansion will 
muse a series of creaking 
noises r which mil stop when 
the pipe stops expanding. 

The problem can be elimi- 
nated by allowing for the 
expansion of the hot water 
pipes. If a pipe mbs against 
wood framing, separate the 



Blisters in plastic laminate 
are difficult to fix, and we. 
discussed the problem in mtr 
June Homeowners' Oh me 
(page If the glue you 
used if a caniact remenf, 
you can try to reactivate it by 
heating the area with a hair 
dryer. You need a tempera- 
ture. of about & 90° F oh the 
surface over the blister to do 
this. You should then press 
the arm with a roller and 
c lamp a board over it. 

If this doesn't work, yau 
can drill a tiny hole into the 
area below the blister from 
underneath it. Be careful 
not to damage the plastic 
laminated surface. A white 
glue mtch os Elmers can be 
injected into the area. The 
blistered section should then, 
he pushed up and down to 
spread out the glue. Then 
clomp a hoard over it until 
the glue dries. W 



well, d floats oh top of the 
(rotor and liaestfi get down 
to the pump. 
In a weak isell, 
1 the water level 
rises and falls 
frequently and 
so the well 
components 
become coated 
with oil. 

Since the oil 
condition has 
lasted fur tfteo 
pars (an ex- 
cessively long 
time, when 
i you consider 
that there is 
OH floating on the top only about half 
of tmlF water ran find a cu p 0 f 0 H j n 
Ms w*y finto tfw pump. t)le DHmo , 
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Get into this booming high-pro/it business that's 
Easy to learn — Easy to do — Easy on You ! 

r it ei tided Wrin Y&ur 



N tvsr before navi money- n\nh \ ns DRpuri unifies bflen w 
B<r«ii for qualified Locksmith*, Nqw tuerativs regular 
lock and key business has. multiplied a IhcusMrtdfqld *1 
miMiani seek more prtitclidn a>g*irt*t JMininfi crime. 

Yet lhar* l, i anly One Loctufflith Hr 4 very 17,000 people I 

Start Collecting CASH PROFITS Right Away 

You re in "EHJ5infl5S ready to sard. $10 10 SM OD on hour 0 
law days aNor ycu ueyn Folfly-Bolsaw's shoncdE If ai rung. 
Take advantisje pi today's unprecedenLeu opportunities -n 
loekfifflilhing lor year - round EXTRA INCOME m spara lufte 
— or fulttimo in a rtigh-praMl business Pi your own Hundreds 
we've trained have dans it So tan YOU 1 AN lOOla plus protos- 
Sip na: Key M-ach-ne given you wilh course These plus- prac- 
IHCO matenats and opyiomenl plug Simple. ilusIroJad lessons, 
plus ftjperl Supervision, plus business PUliding guidance wif 
enable you rhe KEEP THE MONE Y CQMlNQ IN 1 idea* *0* re- 
tirement — good fobs, too 

SEND FDR EXCITING FACTS — He Ohliratraii 

DiSCflViir #hfll r r in Lnc.fc13ni1ir.r-3 fa you — ngw Fgl^y-Bfl'sa* s Vgstgr 
LDCkVIi iln-H^p'QvCd (riffling tR. 1 ' girt y*u lh-E iNill vGu Car dftpfrib in 

r-c E^flN WOPI - BUQY LjFF MfiRF 



, -r :j c 

.JwMT p T H T B a Q I 

Bor.j'nr MadUr 
gng Fill .*l*im 
iT» . same -'■2 nr,z r. 

#■ itBUfhgr T ti| b 

<■' b i ij ji b I B jbd 

F l mel Y . ig:rur.Hpn 

mcluaee d snflEnci soul 4 ir j 

9upp :e: QtdLT Fniay Be i'lBii 
S-y^h fl|£lflivi.Ly* iraming m. th-1 

riLpidlv tipifKli^g he<a Jd.i a pan ^ 

YPi. 1 Lcdisnih*! IrajH ’=g 

ADVANCED Urt htm&lhTFU l 

HOw td Change cumbi nnhont In 
Hall and srrvitp 5*1*. Vault and 
ea«iV SdiP«-D*p«iir BOK I tick 4. 
VbU'll fkid It late mating and Wgh ■ 
if pmriEpblB wort. 



ALL SPECIAL TOOLS 
AND EQUIPMENT INCLUDED! 



'■flfArnr J ibfiArJ 

ftfiiir j-fl^^rr dW tf/ic dsiiW 
/ur jj*i Jl i 1 /rmr mer^/ 

fjy ht umi 7M 
ji'i \jtd 1 our, t iijj Jap 1 
jrrr J ilwr rJ&f rma-jJ 
rfvirf^ir Kri /• 

Mwbtw 
*7 j/u^j 
£j j-fljfJ h ftr rif 
Am raw: /or m M 
jirri Pfn f jm 
rA-^a-Ar i * r 
Fofty-Btli db 



THIS PRO KEY f M tJi>3 jfeflfl 

MACHINE IS „«.»■»»", SHE*; 

YOURS TO KEEP! ^ djr rriri wflft r«f 

Find out ill about ttf sutd r« free Fids todati 

Jt*M fill Ip and mu ll k^upnn brluw iof oft Pit 

s^fkI prKiii-iirdt to rtctivt full Inrormallon 
and dclaiU h% rcl urn null . DO IT TODA Y! CO UPO iW! 



FOLEYBELSAW INST 1 TUTF 

1 lOSe FiBld O'tR KaniaiCity. Md.641 1 1 



RUSH COUPON TODAY 

FOR THIS FACT-FILLED 



tOJ^I^INSirriTF. f Mffrr Sb 

1 1MS FIELD 6 U ILOIMG ffll ,Vft) 

KANSAS cmr, MISSOURI |4 ttf ™ ^ 

YES please itnd me liin FflEE Boottst inii 
gives lull details ahdut starting mjf awn hunnass in 
LtK^kiniihinB * umfErsland Iherp is nn dbhgahcin 
and lhal nn ■5-al^mjn will can 



f torrid Faitbfwhtf — Lotkimiih Stndc* 
MitwuMk**, Wicwnni 5 S2Q9 



" L opened my own liuuTies4 r ipure 
lime, seven mouLhs After I. enrolled and 
mikle is pn>ft[ ofJISDfot rhe flnt week.” 
I. A, Deberry tJnkten , Cfriotwfa 



"Nd more h^ird. misty wptk for me. 
NffW I have iny own Ui)iinc'i> and wiih 
hardly any effort I: average HJiiund S5H 
a day. Thunks for my new start in li re.'" 

Sam H trike t Ptii hard, Alabama 



Till I n.ga Yflv qmchl^ 
Irani Is he gemr qvn t»aa 
m i prni ladn Sparrtimt 
□' Fulllimn iusinei-s oi 
your dip 1 FIUB ^nhipIriB 

UEidiii 5ii Uu ■ 3D -Day 
rn risk Iilal (i Her' 



Hundreds ol Foley ‘Betsaw Irslned men 
ha vo succeeded In Itiis lascirehng 
and highly profitable field . . . 







I faavt a Magic Chef gas 
range, model No. G31CA- 
19W, serin! No, HU94G9BD, 
The ever is rtf 50° no matter 
what setting Et r s on. Can you 
help? PAUL MEIER 

RAPID CITY, SD 

Fimt\ fheck own tempera- 
ture accuracy with « tnerett- 
ry own /Amiettfflulfr. 

/ J inrf /Ac f^mnoNi:efrr ij? 
!Af : rvirferof /Ac wNcfdfr ulvee 
raci\ C7oae fAe cfotir and set 
the heat, at 450*. Alton ' the 
oven to cycle three or four 
time .' f tfjax on, gas off) white 
yon record tin highest and 
hurst tem fwru t a res. Th is 
nhQtikl take rl bout 15 ur JO 
minutes. 



and lowest reading is the 
arc o's actual temperature. 
ft ¥ $ acceptable if the average 
is 25* higher or lower thaw 
the dial set ting. 

If the temperature isn't 
within the 25* range, adjust 
the thermostat. You'll need a 
long, imrrau^btaded screw 
driver. Set the thermostat 
dial at do 0° and remove the 
dial. Under it is the thermo* 
stat. Down the center of the 
knob stem is ti small calibra- 
tion screw sealed in epoxy. 
Turning the screw clock wise 
wilt decrease the tmn tem- 
iwmtnre: turning it counter- 
clockwise increases it. Note: 
A quarter turn in til her di- 
rection changes the tempmra- 
ture by 25*. 



Grasp the thermostat shaft 
with a jHi ir of pliers to pre- 
vent it from moving while 
you tarn the screw. Recheck 
oven temperature , 

If the temperature is with- 
in the ile&ired range, reseat 
the adjustment screw with ci 
dob of fingernail pal ish or 
while glue. Gently turn off 
the thermostat and allow the 
pot ish or glue to dry before 
turning it an again . 

The heat Is on 

We have a portable Arvin 
electric heater, model No. 
29K9Q, serial No. 2 BH h whose 
pEug and about ait inch of 
cord get very hot when the 
heater is used at high ther- 
mosUttc settings. Is this 
condition ordinary with this 
kind of appliance? Is it safe? 

WILLIAM PERGTTi 
UREENV1LLL, FA 

The model and serial num- 
bers Indicate you hare a I #68 
dual- heat unit that draws 
1650 watts on the high set- 
ting and Id JO watts on law. 

There, could be several 
things causing the problem. 
The power cord may be 
crocked or worn, or haw a 
bad internal connection. 

The outlet where you plug 
in the heater mag have a 
corroded or burned recepta- 
cle, or time connections. 
Also, there may be some- 
thing within the heater caus- 
ing the problem — (ike a loose 
or burned electrical connec- 
tion or a bad contact. 

You can perform a tjukk 
test to determine if the prob- 
lem lies with t he heater or the 
nutlet. Plug the heater into 
the outlet., then tarn it on 
high fw 5 to 10 minutes. 
Turn off the heater and un- 
plug it. Caution; The plug 
may be extremely hat. no it 
would be nFwsp to jj^nr a 
glove. Next, feel the plug's 
prongs. If they're cool or 
room temperature, then the 
problem is pjiuflt likely in the 
heater. If they tire hot. the 
problem is in the wall outlet. 
It should he checked by a 
qualified electrician. 

If you suspect the problem 
is in the heater, l recom- 
mend— for safely f e sake — 
you take I he heater to an 
ti u tho riied A rv in re pa i r ccu- 



The average of the highest 




Adjust a gas even ? thermostat by turning the caffbcatlen screw that 
Is located at the base of Che control 1 knob shaft. 



ter to have both the heater 
find its cord checked. For the 
nearest repair center, check 
the Yellow Pages or write to 
And ii Industries Inc., Con - 
s u Mer H o u sewn res Divi- 
sion, Box 4002, Columbus, 
IN 4 7262-S0Q2. 

Slow fill 

My 1972 Kenmore clothes 
washer, mode] No. 110- 
7214600, bi normal in all re- 
spects, except that the cold 
water fill is extremely slow. 
What should \ do? 

EDWARD D> GRLSWOLD 
HUNTSVILLE, AL 

Thetis a good chance that 
you haw tz dogged hose 
st miner at either the faucet 
end or the water mixing 
mlm end of the fill ho sc. 

Over a period of time h resi- 
due. collects in these strain- 
ers a fid restricts water flow. 
Disconnect the power to the 
ivasher and sh ut off bath the 
hot and cold water faucets r 
Using pliers, remove both 
hoses from the faucet. 

Check i JE-sirfe the hoses for 
either a fine stainless-steel 
or plastic cap. Remove these 
by gently prying them out 
with a fine-tipped screwdriv- 
er, Scrub them dean and 
reinstall them in the hoses 
cup-side up. 

Next, place a bucket un- 
der a faucet, open the faucet 
alt the wag and fill the. buck- 
et to remove any material m 
ihc pipe, above the faucet Do 
this to bothfaucete. 

Finally , reconnect the 
hoses to the faucet and re- 
move them front the mixing 
naive. Remove the screens 
there and dmn them. Rein- 
stall the hoses, turn on the 
uater and check for teaks. 
Plug the. machine back in 
and test it. 

If cleaning the screens did 
not hetp, then the water mix- 
ing valve will need to be re* 
placed. Its pari number ij? 
258277 n ltd it costs about '$12 
at Sears stores. EM 



If iV m f' in ' r « jwWcrH wvfA wpur 

itpjil ur JH’r* Hf H</ awir qui'-itutH , ilhttffj | 
mif\ tf\f modal and armcrjT number*, 
to £pptitiiTf.t Cimfct Pfypnior Mr » 
rfdJrirjt. JJJ Wrkf STlh St.. iVrjr 
FflHt. .V}' mtfjll S-ur?'tf, hill irltrrn 
^AJrpwifrf Jif 1 drjhTir^rriJ ittdivilbudtif. 

Prtihforu* tf mdr rtffrrvJft Ml t# 
fpp thi* rtfiumn. 
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News for those 
who take their fun 
seriously. 

If you take your fun seri- 
ously you 1 1 1 be pleased 
to know that we fee! the 
same way about building 
trucks. And to prove it, 
we proudly introduce the 
all-new Mitsubishi Mighty 
Max pickup. 

This new Mitsubishi 
is more than just a com- 
pact truck. It’s a new 
idea in trucks, patiently 
crafted to put fun and 
value back in the fun- 
damentals. 

Consider its vigorous 
new shape, aerodynamic 



contours and wide 
aggressive stance 
Mighty Max is built to 
play as hard or easy as 
you like. With an efficient 
2.0-liter engine, a rugged 
double-wall cargo box, 
5-speed manual over- 
drive transmission and 
independent front sus- 
pension. Even power 
assist front disc brakes 
and radial tires are 
standard. 

And with Mighty Max, 
the fun isn't just on the 
outside Inside you'll find 
an all-new interior 
ergonomically designed 



for functional efficiency 
and comfort: Including a 
roomy sport bench seat, 
headrests, full carpeting, 
tinted glass and a tilt 
steering column. 

The new Mitsubishi 
Mighty Max pickup. At 
$6289* it's serious fun 
for the money. 

Patiently engineered 
to let you carry it all .... 
or just plain carry on. 

'MPi'j 'SiiugO^L'U^aii Ta^ea. itcflnSB. 
onton* Hear hLnaxtf 

ar€\ body^ifie mcWing gpiianal 
Call * 4ffl0 4JM70aroi VCiur dollar 

Mitsubishi. 

Perfecting the 
Experience.” 



A 



MITSUBISHI 



MIGHTY MAX 



NEW 




C Phiii r Mam! IsiL* |<M> 




Extra! Extra! T 



Kings &100's 

Regular and Menthol 



frpp per carton 



^freeP^P**^ 



Mil’s.. suggested n ucmg Ofi full |>rice ti/ands 

Kings 10 mg Bl tirr Q.B mg nicotine 
TflD’s: 12 mg ”lar. ri 0 9 mg niccline «v. p^ircjgareifs by FTC nv^Rhod. 



SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 




The Davis Flying Wfng really didn't want 
to land, and I didn't want to either,' 









Jrlj’C 



text And ph pT_osj3 Y owpbell 



T here 1 WHS — a mail with a mission* I was 
lined up ut the end of Nampa B Idaho's main 
runway, with a hailstorm 20 minutes behind 
me, lots of trees about u mile in front of me, and a 
new, revolutionary P experirmmtal living wl ng 
strapped to my body. It was lime to take u tesl 
flight 

Absurd things go through your mtud when 
Cared with the first flight of a radical new design. 
One somber though! that kepi running through 
mine was the fa it that Ld wards Air Force Base 









( the home of most high 'performance aircraft 
testing) was named alter a pilot who had Lost his 
life jit a flying accident, V\e flow n more than 100 
experimental aircraft over the years, but the 
Davis Flying Wing definitely gave me the biggest 
case of the w illies I’ve ever had — this thing was 
simply too exciting and radical to treat with 
anything less than a Jot nf respect. 

Throwing caul ion to the wind, I recited my final 
test-flight check List and added full power to the 
wing, 1 h lowly worked my way down the runway. 



r m 

c T. - 

- Jfc- 4 

Ai •• mr ^ 




correcting for the gurity wind conditions first with the 
brakes and then, as speed increased, with the rudders. 
Finally, 1 pulled back gently on the right-hand control aLtck 
at 50 knots- I was airborne- 

The World War II era saw a spurt in aeronautical design 
activity that has never been equaled. Many new types of 
aircraft, systems and powerplants worked their way into 
the skies during this period tu confirm or deny some 
engineer's pet theory- These were exciting Umey — espe^ 
CLEilly if you were a test pilot. 

The really Unique ideas to get started in this time were 
the legendary Northrop flying- wing designs. The flying- 
wing concept was considered the simplest way to extract a 
lot of performance from an airframe — due to the absence of 
all the weight and drag of a fuselage structure. They were 
Been to be about m aeradynamteally efficient as a complete 
airframe could ever be, and so were viewed with much 
premise by the military, aerospace industry and the Wash- 
ington hierarchy- Northrop 1 s head man, Jack Northrop, 
waa convinced of the potential of this configuration and 
actually flew in it many times during serious lest flying. 

The biggest flying wing to take to the skies was the Y R- 
49, It flew nonstop from Edw’ards AFB in California to 
Andrews AFB near Washington, D.C,> at a speed of 51 1 
mph in early 1949 (see Historic Win#* on the facing [jagej. 

Lrilbert Davis of Boise* Idaho, learned of the properties of 
flying wings with the help of a talented Northrop protege 
named Joe Rosales, Conversations with Rosales, as well as 
with the legendary Pill Lear and other aeronautical giants, 
convinced Davits that such a design waa feasible, and would 
make an outstanding small recreational aircraft. Out of this 
thought came Davis's Starship Alpha- 

Starship Alpha ie a composite, retractable geared flying 
wing with a pusher-mounted engine that’s very faithful to 
Northrop design principles. This 35-ft. wing ha* been flying 

54 



for several months in a single-seat configuration with only a 
small, air-cooled Kawasaki 2-stroke engine, which is barely 
capable of SO hp in ita present setup- 

Designer Davis, pilot Ecrnie Fisher (u retired Air Force 
pilot who has received the Congressional Medal of Honor, 
and our photo pilot for this story 1 and [ have had the chance 
to fly this strange apparition. All of uk are, without a doubt, 
impressed w r ith its properties- Although my three flights 
were sboil ones, the Da vis wing does seem to have a lot 
going for it. Especially after watching it maneuver in 25- 
mph wind* rain and close formation with our camera ship. 

The control ay stem is simple and effective. At the 
outboard end of eaeh wing, where ailerons would normally 
be located, is a surface 1 that's split horizontally so as to o|jen 
and close like a clamshell. When opened, they produce drag 
that yaws the wing in the direction of the deployed drag 
rudder. Roth pitch and roll are augmented by the surfaces 
that take a position on the inside of the drag rudder, A 
mixer system allows these "elevonfl" to operate both as an 
elevator and as an aileron. The control stick and rudder 
pedals are of normal configu ration and operate just like any 
normal general aviation aircraft. 

In flight, the Davis wing is responsive h fairly stable and 
exhilarating. Visibility is pretty good, though the available 
power was not much to w rite home about (due to such a 
small engine) and control pressure varied from light to 
moderate. Pitch is particularly sensitive because of the 
short moment arm, but [ found little that was tricky or 
objectionable in its hand ling- Stability is far better than 
some of Che antiflying-wing fanatics might have you think, 
though there Is a little yaw instability at times— but not any 
more than that exhibited by some of the popular V-tail 
general aviation designs that have been flying for many 
years now. There is a mild control reversible evident in the 
landing mode. And the flying wing tends to nose up just 
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Historic Wings 

J ac*t Northrop it ts said, was one of the few men to charm Gen. 

Han Amgld in ihe formative yearn of the U-5 A m Force Bui chnmi 
turn he tkf with (he Nying-wmg design The IMorthrap NIM'S maiden 
fbc0i1 n 1040 eorivnced Arnold 1-n.il tha flying wing was a great idea 
For gerrmg planes to go higher end iaster 0*jl the first riighl also 
showed the plane IQ be underpowered for its 4000 pounds 

Over ihe n®t! decade. Norltirop buit dozens of flyng wings itial 
proved Ihe ooneepl Iheoreiioaiiy but shewed constant meehanral 
problems As jet power came mo being, she Myiig wing became she 
next hope for sleallhy high bomb*ig. Bet the planes agan had power 
problems and tn June 1 940 an CKpenmentaf flying wing crashed n 
the CaMornia desert. ki%ig Capt Gen W Edwards (tgr whom ihe 
airbase is named) and (he fty Ingoing program as wan Some reports 
say, however, that the Flying-winy idea may bve on in the stealth 
nomber Northrop aviation, which t$ bufcirig ihe prototype, may have 
gone back to ihe tlytng-wirvg idea. — D.E 



A YB A9 on i*st fligtii before fatar crash (tpp|. An AI9M | above | in 
an early test, n was last of the prop-driven Northrop wings- 
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before it sets down, so you have to i?a?e the stick slightly 
forward as you feet it. 

Additionally, the Da viewing is a dean little bird — ■ 
aerodynamicidly speaking — and can take a little while to 
sloiv down and descend from altitude The plane didn't want 
to land , and I didn't want to either. Deploying both rudders 
simultaneously cun increase the drag a bit, but the addition 
of *ume type of spoiler on the final version would seem to be 
si good idea. The Dp vis wing is fast and responsive N so some 
experience with high-performance aircraft comes highly 
recommended— though it should be noted that designer/ 
pilot Davis is a "low time'* private pilot with a limited 
amount of experience, most of it, apparently, in hi* own 
flying wing. Nat many pilots can Haim to have a majority of 
their flight time logged in such an aircraft! 

The lightweight instrument system in the Da vis wing 
bordered on meager, but some formation flying earlier that 
day confirmed that this first prototype is already capable of 
about 1 20 mph flat-out, and can fly quite eontrdlably at 
speeds below 45 mph. Its climb rate is rather slow, but the 
installation of a larger engine will solve tliat- 

Room for two 

Starship Alpha was to bt? ihe fis-st prototype of a series of 
flying wings that would he initiated with a single-seat kit 
for those home built aim-aft buffs with a flame for the 
unusimL Instead, Da via has been besieged with requests 
for a 2-placo airframe. As a result. Starship Alpha is to be 
the first and last of Gifs single- place flying wings.. Work hub 
already commenced on a heater that might be flying this 
spring. The name? Starship Gemini, of course. 

The bit ir expected to require about 700 hours to 
complete and will be fabricated from premolded composite 
components that should require very little construction 
expertise. Premolding allow? many of the critical items to 
l>e completed safely and accurately by the manufacturer, 
leaving the simpler work for the builder — such as the lay-up 
of flat parts like wing ribs. 

The Starship series will make great use of Nomex 
honeycomb, various glass fibers, graphite and several 
types of foams. Some steel and aluminu m components will 
also be incorporated. Structural limits are expected to 
exceed 4 A g's though Pavia j? targeting an absolute limit in 
excess of twice that— just to be safe. 

The new 1 powerplant will be the Roux 5A2 liquid-cooled p 
Stroke engine — well known for its smooth power output, 
fuel economy and very reliable <*5 hp, A mechanical gear 
drive will keep the prop rpm within an efficient operating 
range since most 2-stroke engines develop peak horsepow- 
er at speeds well above the efficient range of current 
propeller technology. 

Starship Gemini wilt also have a retractable landing gear., 
This is to be n hydraulically actuated system with a backup 
designed to lower the gear In the event of a failure. The 
wings can be removed in less than 10 minutes for storage or 
transport, though the long, thin profile is not going to 
require much hangar space. Full VFR instrumentation will 
be included with each kit, making the Gemini a complete 
kit— no need for the expensive add-ons necessary to get 
most aircraft flying. 

When J first saw this aircraft at the Oshkosh fly-in I knew 
I wanted to fly it— very much. My time with Starship Alpha 
was short, but I've been invited to do some of the lest work 
on the 2- sealer this spring. This rime 1 expect to be more 
relaxed about the matter. 

Kit prices are expected lu be in the neighborhood of 
$16,000. Cruise speed should be at least 150 mph and I he 
range could be as great as 2(KMj nautical miles if not loaded 
too aggressively. Even more im|H>rtant than these impres- 
sive numbers is the fact that the Davis Firing Wing is a ball 
to fly, and an impressive sight to all who see it, pm 
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The Vista fitshn ride up Vail 
Mountain Jn Colorado 
Is three times faster 
than conventksful ski Ufa. 



kiers have always 
traded stories about 
feflP their favorite runs 
do rim thfi mountain, Now 
they're talking about hnw 
they got ir^ the msiiiiatsstn. 
Take the Vista Hahn Qua- 
druple Chairlift at Vail 



Mountain in Colorado. Ap 
y im stand tin the leading: 
|K)int r the quad chair ap- 
proaches you at the surpris- 
ingly slow speed of Ifio ft. 
|M?r minute — half the speed 
of a beginner's lift and nno 
third the sped of a stan- 
dard, fixed-grip double or 
triple chairlift- Qn<:e safely 
seated, you are accelerated 
in the space of Jin breathtak- 
ing Feet from 165 fpm 1 1 1 
1000 Ipm, coupled to the 
main haulmpe, and catapult - 
ed from the terminal at 1200 
fpm, three Limes faster Lhan 
conventional lifts. 

If the day is cold and 
winriy H you can lower a 
Plexiglas bubble over the 
chair, protecting you from 
the elements while allowing 
a quiet, 3fi0° view of heaulb 
ful Vail Valley. (The bubble 
is automatically opened 
when you arrive at the top. ) 
Powered hy a HMKbhp To- 
>;habii DC electric motor and 
a gearbox weighing 6,7 
tons, Vista Bdhn whisks you 
and your cumpariionB up 
9HU ft. of dope and nearly 
2000 ft. in vertical rise in a 
mere 0 minutes. What used 
tn bn 18cfilrl, windy minutes 
aloft has become an unex- 
pected thrill ride. 

Built by Doppelmayr Co, 
lnc M the American subsid- 
iary of an Austrian ’based 
parent. Vista liahn is the 
flagship of four expensive 
'"detachable grip. 11 or high- 
speed, chairlifts that Vail in- 



UPHILL RACERS 

Getting up a s/ope is becoming as exciting as by bruce most 

the trip down, thanks to high-speed technologies. 
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Aaptn'i Stiver Queen 
■gondpJa ride will be 
patterned after Pcntw 
setup In Ihe Swiis Aip» 
(right |L It will flje 3267 ft.. 
Fongtff In the world. 



stalled for Lilt 198r>'Sti ski 
season . The four lifts. which 
doubled previous capacity,, 
so impressed skiers that 
they often told Lhe lift atten- 
dant during loading tti 
"Beam me up. Scotty,** 

These highspeed u hair- 
lifts are an example of the 
latest in ski-lift technology, 
as ski resorts and lift mru- 
faeturers around the world 
scramble to put up bigger, 
faster, longer lifts to meet 
skiers' increasing demands 
for comfort P shorter lift 
lines, and most of all* more 
time to bump the moguls in- 
stead uf dangling In chair- 
lifts arid gondolas. 

Ob.se rves J err v B Ian n . 
president of Aspen Skiing 
Co., "What we (ski resorts! 
have experienced Ls what 
could be likened to an arms 
race in lift technology. 1 ' 

Alien's entry in that ex- 
pensive lift race will be the 
world's longest single-stage 
gondola system, due to be 
completed for the Ifl£l*- r 87 
skiing season. Built by 
Potto of America Inc., a 
subsidiary of Pomagalski of 
Grenoble, France, Asperfs 
Silver Quern gondola will 
span I3MM ft. of slope and 
rise vertically 3267 ft. The 
vertical rise will be the long- 
est by a single-stage gondo- 
la in the world, and tlie 5a7- 
ver Queen will run from 
downtown A*pen to the top 
of the mountain * the only 
gondola in North America to 
gn from the bottom Id the 
top of a ski area. 

Traveling at 1000 fpm, 
the ti-fjassenger carriers, 
with unique back-to-back 
seating for more leg room, 
will convey skiers to the 
summit in 13 minutes. Driv- 
en by a 1700-hp electric mo- 
tor, the 165 gray and red 
cabins will move 2000 skiers 
an hour, which, in ski tech- 
nology jargon, converts to 
an impressive 6534 VTFH , 
or vertical transport feeL 
per htiur. The mu notable 
gondola will be Aspen's first 
gondola, says Planning Di- 
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mi? speedy Stiver Suffer wW ri- 
val Aspect s Stiver Queen ride. 



nectar Fred Smith. Smith 
.says that until recently, 
gondola lift technology had 
not produced the speed and 
capacity necessary to justify 
the expense. 

Not to be outdone, one of 
Aspen's rivals. Steamboat 
Skiing Carp, in Steamboat 
Springs. Cnloi-adn, Will also 
debut a new, high-speed 
gondola system this season. 
Its fc-passenger, sit-down 
Silver Bullet, designed and 
built by Dnppelmayr,. will bo 
the largest sit-down skiing 
gondola In the world. 

ThtSiVtvr Buffet will rise 
2 1 7ft ft. along a slope length 
of 8875 ft. for an estimated 
VTFH of 6076. The gondola 



will be supported by and 
rifle oil a single haulm pe, a 
2- in. plow steel cable. A GE 
I lftO-hp DC" electric motor 
will drive the gondola. 

With romjwtftmn for the 
Skier dollar heating up the 
slope*, super! ifts an? setting 
records every year around 
the world. In KitzbGibel, 
Austria, Doppelmayr's 2- 
year-old monocaUe Sweater 
gondola carries 24WJ skiers 
per hour up a vertical rise of 
3238 ft., making it the larg- 
est lift installation (mea- 
sured by VTFH) in the 
world. Poma claims the fast- 
est and highest-capacity de- 
tachable quad in the world 
at Squaw Valley, California 
(1050 fpm and 3050 skicra 
per hnur). 

Massive lifts, using cables 
running in parallel, go even 
higher. At LeSaulire ski re- 
sort in Courchevel France, 
each of Poma'a two cable 
can* carry a world-record 
ldft skiers at a crack. But 
even that record will soon 
fall with the completion at 
the Val i) 1 1 sere resort in 
France of a funicular tram- 
way whose cabins Will carry 
300 passengers each* built 



at the small price of in mil- 
lion. 

Experts do not see such 
large tramways on North 
American slopea, where ter- 
rain is less rugged and ski- 
ers unaccustomed to stand- 
ing. What they do see are 
larger, mure comfortable 
sit-down gondolas and an 
explosion in the building of 
detachable quad chairlifts. 
While detachable^ are near- 
ly as expensive as gondo- 
la*— Vail's Vista Rahn alone 
cost S2.5 million — the tech- 
nology- is Loo exciting to 
pass up . 

Detachable lifts borrow 
much of their design fi'om 
detachable gondolas. With 
Vail’s detachable, fur ex- 
ample, each chairlift is 
dumped to the stool haul- 
rope by a spring grip. As 
the chairlift enters the ter- 
minal, small wheels cm the 
grip slip into a U^haped 
channel A bar depresses a 
fever an tup of the grip to 
release- the spring tension 
anti a toggle is flipped to dis- 
engage the grip from the 
main haiilrupe. At this 
point, small* pulley -driven 
pneumatic tires, each run- 



Sfl 
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Vail's new terminal area pru- 
vtcfes cjbJe protect ion from It e. 



nmg 4 *t a decreasing speed , 
alow the chairlift until its 
speed is synchrordied with a 
roller chain of nylon teeth 
Chat snag the chair and 
swingle around I ho bull- 
whecl toward the skiers at a 
slow, safe loading apeod. 

Guce the skiers are load- 

ed, the process is reversed. 





Tti« Foma T-Grip has a spring with extra travel room to break up 
snow and Ice on Opening and closing, rhr l^e Jaw Is ^tainleH iterl. 



OWNING 

MfCHVJW 



The chair is disengaged 
from the roller chain and the 
Urea quickly accelerate its 
speed to match the speed of 
the main line. The grip 
spring la reattached to the 
cable and the skiers shunt 
out onto the lineal 1000 fpm 
(line speed can be slowed if 
desired). 



Along the entire decelera- 
tor/accelerator system* mi- 
crapmce Wior-control led sen- 
sors monitor 12 different 
safety function*, from 
spring tension to seeing be- 
tween chairs. If anything 
appears out of the ordinary, 
the system automatically 
shuts down. Larson sattf 



Highspeed, lightweight 
lifts Have broken mare 
than i peed records- In 
New Orleans, world I 
tallest gondola tower 
graced World s Fair. 



DoppelmayFs lifts "ran bet- 
ter than uur expectations./' 
suffering no serious mechan- 
ical breakdowns. 

Though detachable lifts 
ait? far more complicated 
and more expensive than 
fixed grip, the improved 
technology pays off in the 
long run. One reason Jh safe- 
ty. According to Jim Fletch- 
er, an independent design 
engineer, percent taf lift- 
re luted accidents occur dur- 
ing loading or unloading, 
particularly on fast-moving 
fixed-grip chairs. The slow- 
er detachable* are dramati- 
cally reducing such acci- 
dents. 

Problem H loading and un- 
loading are also the primary 
cause of delays and slops nu 
a fixed-grip line, thus reduc- 
ing capacity. Detachable* 
run much closer to lOO- per- 
cent capacity, which trans- 
lates into shorter lift lines. 
Future auperlifts will pro- 
vide skiers with yet more 
time on the slopes. Capaci- 
ties on detachable trams 
may soon climb over 50CMJ 
skier* per hour. Sit-down 
gondolas wil 1 likely carry as 
many as 10 to 12 passen- 
gers. Simplified, lesa-ex pen- 
sive detachable technology 
and more powerful electric 
motors will make high-speed 
chairlifts, many with bub- 
bles that open and close 
automatically, common- 
place. In light nf escalating 
insurance prices, the lifts' 
safety record is too good to 
ignore. Main-line speed is 
expected to increase beyond 
1201) fpm in the near future, 
though large jumps in speed 
are nut antic [puttrl because 
such jumps force major 
technological changes. 

All of Ibis make* the ski- 
ers happy, "i think it's revo- 
lutionizing skiing, 11 rme Col- 
orado skier commented 
about the detachable* at 
Vail. "It's doubled my skiing 
time. 1 had friends come out 
from the Fast Coast and all 
thev wanted to do was ride 
the lift*/ 1 ph 
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Chevrolet Celebrity Kumsport, 

Chrysler Letiaron GTS, Ford LTD LX, 

OUlsmohjle CieraGT and Pontiac tiOOOSTE 
( Sports St dun j page 92, Mar. ’85 .and pat* 1 hO. A pr.’ S3 > , 
Since those two tests were published, un ast on i sh- 
ins eight new models have entered the sports sedan 
market. We felt we ought Lii test them, as well. With 
the exception of the Ford LTD LX which has been 
superseded by the best-selling Tiiurus, all the ears 
we tested in l!)^5 arc still on the market. You could 



T here are more world-class sports se- 
dans on the market than any other type 
of car. When we tested them a little 
over a year and a half ugo. there were 
so many entries wc had to divide our 
test into tw o groups. The imports included the Audi 
alMHlS Holm, BMW 325*. WercedesBenr 190K 2.3, 
M erknr XKlTi, Nissan Maxima, Peugeot 5U5 
'hirbo. Saab 900 ILrbo and Volvo 740 Turbo, From 
the domestics, we had a tiutek Century T Type. 



THIS SPORTIN' LIFE 

think of this most recent test as a cantimiatkm uf those two 
earlier fthooLouLs. 

The new spurts sedans, in our test group are made all over 
the world. From Europe, the Alfa Rumen Milano. Audi 
4000CS QmiLtru* SSiUib 900f) Turbo and Sterling &!5S. From 
Japan h The Acuna Legend and Toyota Ct^riftr And from 
America, Pontiac's downsized Bonneville ami Mercury's 
Sable (similar to its sibling Ford Taurus). 

As before, we did our track testing at Raceway Park in 
English town, New Jersey, and our uverdhe-road evalua- 
tion* on our usual driving loop outside Frineetun, New 
Jersey, As always* our rankings are the consensus opinion 
of six testers after driving each of the cara in back-to-back 
sessions. 

Saab 9000 Turbo 

Nearly unanimously, our testers picked Haabs sleek !KX)0 
as nut only the best cor in I his group, but probably the 
overall winner from at! three of thewp highly competitive 
spoil:? sedan tests. The 9000 is quick, comfortably func- 
tional., fundffl-drive, and has styling that in, as one tester 
Raid, "downright pretty fur a Saab,” 

The |M)fNi is a hut performer. Kh I d-secoaul quarter- mile 
time at K6 mph makes it not only the quickest cai 1 in this 
group, but the equal of many li’ sealer spoils cars. Its 
brakes were the best in this test, as well. Like many 
European cars, the Saab posts mediocre slulmn amlskiripLid 
rtgUres, hui ftrlx wuiaterful over the road. By contrast, the 
typical American performance car can put up world-beater 
times at the track, hut often feels harsh and uncomfortable 
tu drive over the road. 

The BOOO is ihe only upscale .j'dour hatchback on the 
market. This makes it more versatile than | he 4-door 
notch backs of nthcr companies. Our testers praised its 
overall packaging, saying it’s a nice compromise between 
usefulness and style. We a] so love the Saab's interior 
design. Our test car came with beautiful gray leather seats 
that provide exception ally good ergonumies— Lhe whole 
inside has a Very modem, European feel. 

We- ai.su like the 9W0'sconlri>ls and instruments with the 
notable exception of the wobbly, too- short shift lever. 
"Reverse lockout is a pain in the finger— let's have a 
different shifter," complained one tester. 

The steering and handling— no doubt aided by the 
excellent Pirelii P6 196/60 VRI6 tires— were high on every* 



one's list of things to like r as was the rushing power uf the 
turbocharged 2-liter Four. 

Indeed, the -Saab 90(H> — even at $23,000—* seems just 
w onderful trj us. As one impressed tester put it. “] like the 
power, handling, styling, mum— everything but the shift- 
er. The SHHXJ has an overall aura of competence that's 
extremely reassuring. Saab has moved into the Mercedes/ 
BMW murk el with this car* If the dealers can give it 
Merceries- like service, its a winner," 

Audi 4000CS Quattro 

Everyone knows about the tittle Volkswagen Coif and 
Jetta, just as they've heard about the big Audi nrfMML But in 
between is another VW Audi model that's been junt about 
invisible in the United States* even though it may be the 
best car VW'Audi builds. In. this country h it's sold as the 
Volkswagen Quantum wagon ur the Audi 4000CS sedan. 
We tested the Quantum last month In our HWtirr IVa^ofUs 
test (page SSL and said it was the most furs to drive in this 



class. This month we have ihe sedan. The Audi 4QG0CS 
Quattro, like the Quantum Syncra* has the same 6-cylinder, 
2, 2-liler engine as the big Audi 50005, plus the same fu 11- 
Lime 4- wheel drive as the SHD.NOU fiQOQCS Quattro. At 
$20,000, the JIKMKT5 Quattro aLmust ta-gtsiM to look like a 
bargain. 

It's also tremendous fun to drive. Every one of our 
testers remarked on the Audi's excellent handling uqd 
stability, not tu mention the 5-cylinder's smnuth power. 
Imagine this car with Audi's turbocharged engine f 



SPECIFICATIONS AND DIMENSIONS 



CAR 


BASE 

PRICE 


PRICE 

AS 

TESTED 


ENGINE 


TRANS- 

MISSION. 


WHEEL- 

BASE 

Lii.) 


LENGTH 


WEIGHT 

(ll-J 


Acura Legend 


St g 753 


*19.596 


151 bp SOME 

1 5-iirer ve 


&■ spued 
manual 


106 7 


186.4 


3100 


Alla Romeo Milano Gold 


12.850 


i6.*ea 


T« bp SOHC 
2.5-*. Ler U6 


5-Wdad 

manual 


968 


173 9 


2700 


Audi 4Q00C& Quattro 


14 045 


20,075 


110 hp SOHC 
2 2- trier Indme-s 


5- speed 
manual 


09 .A 


177.3 


2850 


Mercury Sable 


12.574 


T&.S91 


14.(1 npOHV 
3 0-i-ler V6 


automatic 


10&.D 


1300 


3250 


Pontiac Bonn* villa 


16 , 2 a i 


16. W 


150-hp OHV 
3J3~Wflr VB 


i- speed 
automate 


110.B 


190 7 


331 2 


Saab 9000 Turbo 


22.545 


22.051 


160 hp DDHC 2.0- 
litar Inline-^ Turbo 


5-speed 

manual 


105 2 


151 9 


3000 


Starling S25S 


tG.DfflT 


20.500' 


1&1 hfl SOMC 
2 5.lJler VB 


&saOvd 

manual 


105 6 


1 SB B 


3164 


Toyota Cratsida 


IB.2M 


19.895 


T55 hp DOhC 
Sfi-lrler ln4ine-& 


*- speed 
automatic 


1CA 5 


107 9 


If 60 



'EstimalD 

1 fies! spwJ wtiilff weaving trough seven cones placed 1 00 11 aped ; Ihe nigher the speed, l^e bellar tfie Iran&iervi handhng 
2 , Gances gen^raied daring steady- slate camming around a 200 si "dia. circle, ciw-dockwis &, ee*- counterdoekwi^ 

3 m& flu«*tw<r oi slftTitsardrSije groewy Ihat Win gtuma opnghl 1 1 -in crush SI3HC& permitted in trunk wUh rear seals up 
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Even ill ix+flp the 4O0OCS Quattm is not mudi of a, looker. 
The styling dated and sedate. In another year, we'll see a 
new JOfk) hotly— already introduced in Eurtiiw— tsimilar to 
the aero look Audi 5WKJ- This should give the 4UOOC5 the 
pift&zz it's now lacking. At the same time, our testers 
recommend that Audi update cho interior, 

Fnr years, VW/Audi has used similar seats in the 
Scirocco, Audi Coupe, Jetta and KHH). They're coznforutble 
enough, but rather undersized and flimsy, The re&t of the 
interior ergonomics brought raves from our testers, hut 



Audi mjirfflfKrvent needs to talk tn the Art and Colour 
department. Our test car was bright red with a dark brown 
interior— a combination that brought groan* from even the 
aesthetics! ly i naensit ive. 

At the track, the 4QQ0CS Qunttro is a winner. Even 
driving all four wheels, the Audi 5-cylinrter returns the beat 
fuel economy in this group — by a margin of bette r than 3 
mpg. At the same time* it’sjuat a heart beat slower through 
the quarter-mile than the ultr&aporting Alfa Romeo, Ster- 
ling and Acura, all of which have larger Vfi engines. 



TEST RESULTS 



CAS MILEAGE 
EPA city 
PH tiri 


Virile 
| flC- @ nptil 


BRAKING 

m 

IBD-D mphl 


SULDW 1 

intpht 


5KIDPAD' 

|OM/Em} 


TFUJNK 

SPACE 1 


INTERIOR 

SPACE 

INDEX' 


TEST 

TRACK 

HANKING- 1 


ROAD 

TEST 

RANKING 1 


OVERALL 

flAT1NG r 


19 14 61 


16 64 tfB B3.S5 


Tf7 


57, 3E 


75 .75 


1ft 


127 0S 


A 


4 


3 


19 16 IB 


17 03 ® 9? 11 


162 


5B74 




11 


ITTJl 


7 


5 


a 


i&mri 


1^06^70 25 


12& 


59 24 


76 79 


10 


117 76 


2 


2 


2 


20 it ift 


17 M i S 77 3ft 


207 


57 25 


.74- 74 


20 


135 SB 


5 


a 


7 


IB 14 84 


17.39 @76.67 


tea 




77 77 


ft 


134 22 


3 


6 


5 


21 15 22 


1HJ1 m B6.20 




57.17 


.7&\ 75 


1ft 


135 13 


1 


1 


1 


i & 15.01 


1& 


iso 


5730 


74 75 


19 


122 70 


6 


3 


4 


19 13 40 


17 70 ® BO 21 


127 


55.64 


75 77 


12 


124 10 


0 


7 


a 



4. Fron(-BB4t Widih ■ tieadrfctim ■ Fe^M*n - rear-seat widffi ■- 'watirourr; - IftOTOORV 1 DOO 

5. Po mis are awarded Nom &osi \ 1 j to worst (E ) m each category r <• total poinis ranks iir^i . and &o on 

6 Su&ie-Clwtf f anfonq on the road by a ieam of lester u . cfcrs OT graded by- "l&el *ndep* ndenl of test track r e&uHe 

7 Average of T eal Track and Hoad Test rahngs . Road T e&j score frresks nea Bold numbefs show performance 
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THIS SPORTIN' LIFE 




AUDI 4000CS QUATTRO 



Nil doubt fu-lpod by 4-wheel drive, the Audi was fastest 
around the Hkidpud and second through the slalom, Indeed, 
if you factor out our interior spate anil luggage measure- 
ment^ , the JOCMCS Quattro is n clear winner at the track. 
It's a real driver's machine that rewards finesse. 

Our Lesters definitely prefer the Saab 900U bin, qartieu- 
larly in Ehc snow belt, the 4(H.J(H 1 S QuatLm makes a lot uf 
simsi 1 . 

Acura Legend 

1 1 mi \]n has done virtually nothing wrong since it entered 
the American market two decades ago, and the idea of 
entering the Mercedes class with a car for under $20,000 is 
one that ought to make upscale families salivate with 
anticipation. Unfortunately, everything about the Acura — 
the advertising, the styling, the driving — is, not to mince 
words, boring. 

This is the most competent, most advanced sedan in this 
group— maybe in ihe world. And it's no fun at all. 

The best thing about the Acura is its wonderful 2. b- liter 
VG engine. Since the World Championship motorcycle days 
of the early 'fills* Honda has been able to build lightweight, 
powerful technically overwhelming engines in any configu- 
ration you can imagine. The Aeura's 24-valve VI j is Ihe 
largest production engine Honda has offered, but like all 
the rest it’s easy revving, smooth and quiet. All automobile 
engines should be this good. 

The Avura chassis ls like an enlarged Accord, which is no 
bad thing. Hern hi is moving away from MacPberson struts 
in favor of the geometric purity of unequal-length control 
arms. The front-' wheeled rive, alWnde]>t?Tident suspension, 
4 -wheel disc brake Acura chassis is as technically superb as 
the engine, but somewhere along the line it became 
softened and blurred, probably in a mistaken attempt to 
Americanize it. 

At the track, ihe Acura engine hummed to second in this 
group of cars, just M seconds behind the turbocharged Haab 
9IKMK You pay a penalty for this performance though: the 
Legend was next La lust in fuel economy, with a poor 14.fi 
mpg. In our handling and braking tests, the Acura was 
mired in mid-pack. It's almost always neutral, but the limits 
are never very high. 

The brakes are devoid of feel, the suspension gets upset 
on undulating roads and the steering has little feel, espe- 
cially in the on-center position where Nothing happens. 

Like its performance. the Aeura's styling got a mixed 
roceplion. Some LnsUrs thought it seemed modern, inte- 
grated and pretty, while others called it inoffensive anil a 
nosed and decked Accord. The interior wan faulted for its 
bkndnesflp too short seats and oddly recessed instruments 
Lhat look like hL black pie tins,* 

Sterling 825$ 

The Acura Legend was actually a joint venture between 
Honda in Japan and Rover In England. For the Euro] jean 
market. Rover assembles its ow n version, using Japanese 
engines and <1 rive trains. This is the Rover H25. and it gives 
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Honda an entree into the European Common Market while 
avoiding import restrict ions on Japanese cars. 

Florida businessman Norman Hnmum— he owns 17 car 
dealerships and the Philadelphia Eagles football team — is 
importing the Rover from England and calling it the 
Sterling in this country. 

Underneath, the Sterling is identical to the Acura Lcg- 
c-nd, except for narrower tires and different suspension 
settings. All the body panels are different, however, as is 
ihe interior. 

Our testers thought the more traditional Rover styling 
was better looking than the dared fenders of the Acura. 
The wood-trimmed Sterling interior is more cheerful and 
luxurious than the austerely plastic Aeura's, but the ergo- 
nomics are roughly the same. The Sterling has a stiffer ride 
and sharper handling than the legend, but even driving 
them back-to-back, it r s hard to see why two different 
versions sire necessary. Very minor differences in perfor- 
mance and interior apace put the Sterling behind the Acura 
on the track, but our testers actually preferred the Sterling 
in their uver-the-road evaluation. 

The upmarket version of the Sterling — the $23,000 
S2 !jSL— has leather upholstery , ABS brakes, a trip com- 
puter and memory power seats — items people expect in 
this price range but that Honda forgot to put into the 
Acura, The most important difference between the two 
cars is that the Acura is built in Japan and backed by 
Honda, while the Stirling in built in England by a firm with 
u spotty quality s-ecord and imported by a well-meaning but 
unproven company. 

Pontiac Bonneville SE 

The Bonneville is Pontiac's belated version of the full-aize 
Buick LeSabre/Olrismobile Delta 88 sedan. 

Like nearly all car^ that have come frum the drawing 
hoards at General Motors lately T the Bonneville has a long 
nose, high deck and formal rear window. This style is 
pleasant enough, but we think it p s time for GM Styling to 
come up with Borne new ideas. 

Our testers liked the Bonneville interior, with surpris- 
ingly good ergonomics and very comfortable seating posh 
Lion. The Bonneville has lots of leg and head room and, 
aside from the burled walnut fi Iasi tv trim on the dash, the 
interior works quite well as a whole. The fuli instrumenta- 
tion came in fur special praise from our testers, as did the 
super sound system. 

Our track lest driver says the Bonneville is a great 
handling cur. It won the slalom and was second behind ihe 
4- wheel-drive Audi on the skid pad. Still, there's too much 
umlersleer, the brakes are poor and there just isn't enough 
horsepower. On the other hand, a lot of drivers will think 
it's just swell on the road. 

Pontiac has had great success with the GLMK) BTE. As the 
^performance* division, we think Pontiac ought to offer an 
STE version of just about every model, just as Buick does 
with the T Ty|w. Upgraded shocks and tires with (ess 

(PletiM? ta rn to Jm 
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Here's how to choose and use nails for 
various home and shop projects. 




BY JOSEPH TRJJfMI, Shop And Tools Editor 
Photos bv Brian Kosoff 










T in? simple chore of dri ving 
si ii til 1 with a hammer is i he 
most frequently practiced 
do-it-yourself act* It's also 
usually the very first do-il- 
yourself accomplishment that most people 
ox per It nee. However, using the Hghl nail 
for the job is as important as driving it cor- 
reetly. If the nails art* too small * the joint 
won't hold; loo hip* nnd the wood will split, 

Nalls are available in hundreds of styles, shapes 
mid sizes and each is designed Tor a particular ap- 
plication, Slum n here lire Z2 types of nails that 
every do-il-ynitrseifer should know about. 

There are several factors to consider when buying 
nails, including the Uniterm] that the nails are made 
of. length, gunge (diameter of shank), surface finish* 
ami the type of head, shank and point. Most nails are 
made of mild steel, but aluminum* stainless steel, copper 
and bronze are also used. Nail length is designated by 
"penny ,f size — a term that originally indicated the price per 
hundred nails. Now the penny symbol* a Lowercase ll dV refers 
only to I he nail length* The letter “d” derives from the denar- 
ius. an early Roman coin. Generally, as the penny size increases, 
the shank diameter increases* too. Therefore, it 4d (IV 3 4n.) nail 
has a smaller diameter shank than a 20d {4-in.) nail. 

Most nails have a bright, uncoated surface while others come 
coated to help the nail grip belter or resist corrosion. The most com- 
mon surface coatings are galvanised, cement- and resin-coated. The 
designed purpose of a nail is often indicated by its head. Large, flat- 
headed nails distribute pressure over a wider area; therefore* l hey hold 
best. Finishing and easing nails and brads have small, round heads for 
setting below the wood's surface. 

For extra holding power, select nails with shanks that feature spiral 
grooves, flutes, annular rings or barbs. These nails are particularly effec- 




MAILS 

Live when installing flooring. shingles and Hiding. Must nails 
have dinmond plants. Needle* chisel and blunt points arc 
also popular. 

Whenever po^.^ibk. nail through the thinner piece of 
wood nnri into the thicker piece. As & general rule, two- 
thirds of the nailV length should be driven into the thicker 
wood Drive in nails at angles to increase their holding 
[Sower. When Hauling into hardwoods ur doaae to the end or 
edge of a board bore pilot holes first Lo prevent splitting. 
Clinch raai] tug provides the strongest joint, but iL r s alaci (he 
dlort Unattractive. 3t lnvn]vos driving long through 
both hoards then bending over protruding ends. Citut-Utn: 
Always wear eye protect inn when hammering nails. 

Nailing down specifics 

Common nails, as (he name implies, are (he most widely 
used. Shown are eight of the most readily available common 
nails from 4d ( V. ± in.) In fiOd (fi in.). Use common nails ibr 
general runs! ruction and carpentry . Thick shanks ami large 
heads allow the nails to hold fast. The nails shown have a 
bright finish, but far exterior use they re available with a 
galvanized finish to resist rust and corrosion 

The next most populargroup of rmib includes brads {No. 
1J and fin lifting nails (No, 2l The two are similar except 
that bmds an- sm idler Brads are designated by length Sri 
indies and gauge number. The highest number represents 
the smallest diameter shank. Shown L< a l -in., Ifr-ga, brad. 
Finishing nails are commonly available from 2d (1 in. ) to 10d 
(3 in. J. Use finishing nails to install dour and window trim, 
moldings and for lightweight cons truer! inn* Shown urn 4 d, 
*kl and lOd nails. Finishing nails alsa come galvanii^I. 
Other entries in the lightweight category include wire nails 
(No. 3-land panel n«il> iNo. ]' Wire nails, like tirade, nre 
listed by length in indies and gauge number. Shown is a ! Vi- 
lli., lH-ga. wire nail These superthin, flat headed nails are 
indispensable for tacking thin materials that other nails 
would split or that small-headed broils couldn't hold. 

Panel nails h identified by small. flat heads and annuJur- 
ringed shanks. art- designed specifically for installing wall 
paneling. They range in sire from 1 in. to about - In, ami 
come in various coin ro to match the finished paneling. 

The next nail group, numbers b through 11, are alumi- 
num nails which have a cmiple of advantages over steel nails 
including being rurit oirrf stain resistant, and lightweight. 
Aluminum nails are particularly effective where exposure 
to weather is a concent And, since nails are sold by the 
pound , you get mw nails per pound. You ran expect about 
W5 Np. £ common Steel nails in 1 pound.. A pound of No. H 
common aluminum nails yields about 23b nails. The nails 
shown include: :kl (1 ] T-iru screw-grip roofing nail with 
neoprene washer (No. 6l for use on aluminum roofs, tkl 
ficrew-grip aluminum and vinyl siding nail (No. Ml. !■ -un. 





wood skiing iiuD with casing head (Np. 7). :kl cedar shingle 
nail iNo, *h 2-' in, aorew-grip redwood siding nail (No, 91, 
2 p viu. wood siding nail with sinker head (No. 10)* 2d < 1-in.) 
pa i n led t rim luiil i N n IIj fur i nsiulll ng h urd w ■ *u< l molding . 

The remaining 10 mills are specialty nails made tor 
specific applications. Shake nails (Nn. 12) are fur installing 
vyi mm I shi ng] e>- a I u I ha ni l-^i il Li shu ke The Tfc l gal \ utiizet l nai I 
shown features a small* flat head, blunt diamond point that 
reduces splitting, and A slender, annular-ringed skunk, 
The nexl two nails are similar in Hpjseumnee and manu- 
facture. but not In purpose. No, 13 is a Pl-its. dry wall nail, 
used to install gypsum wall board The T -in. box nail {No.. 
1-1 j is used to build crates and boxes. Both nails feature king 
diamond points, smalMiumrler shanks and li resin coating 
to increase* their holding power. However, dry-wall nails 
have large, flat heads that prevent pulhthn&ugh to bold the 
wall hoard tightly to the bouse framing. 

Next is a l 1 sin, undi rlaymi nL nail iNo. 1 m. Those nails, 
cummunly uvailablc in lengths front 1 m + to rin.. HIT used 
to nail down plywood «abflooring and other iindcrlaym^nt 
shoot material such an structural particleboard and orient- 
etl strand board. The nails feature medium sized flat heads h 
Jung diamond jtfiintft and annular- ringed shanks. 

Leading off the last nail group is a lOd double -beaded 
common nail (No. JIB, ul.su known as a scaffold nai! or 
duplex head nail. This “removable" mu l can be driven tight 
and then yanked by pulling on L fie protruding upper head. 
The nails are designed For temporary construction such as 
wood scaffolding and concrete forms. They're available in 
sizes ranging fmm 6d to 2nd. ITi e rectangular tross— ect mn 
and EH| wrings hunk tclc-olifli-s tlo- next nail as h cut nail (No. 
17), Use cut ruLils tip attach woud Lii concrete blocks [fur 
nailing to pent red concrete try nub I Nos, hS or 21. 1. (Tit m\\U 
are ulsa Userl to fasten hanlwoud strip flooring to the 
subrttHU'. They're available in sized nmging from M to 
2(Hl. Shown: a lOd cut hail. Cunt text Cut malts are 
extremely brittle. Protect your eyes with goggles. 
Penetrate cured concrete w ith a concrete screw-nuil i No. 
IS). The nml, made from square teqtjMiml sLeel stuck, is 
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twisted m it turns a* * it’s hammered. Concrete screw-nails 
uum* in tenths ranging from v, in, to 8 in. Another agre^ 
hold nail featuring a twisted shank is a flooring screw-nril 
(No. lBk Tliis 8d square he ailed mul provide* an atterna- 
Uve tip us inf cut nails when attaching hardwood flooring. 
The nail* turn into the wood as they're hammered to 
provide excellent holding power. 

Apply a*]jhali roof shingles and roll roofing with, E hat's 
right, roofing nails 'No. 20), Very large, flat heads deter 
pull-throughs when blimtery winds lift shingles, The LV^tn, 
nail shown is electrogalvantefed to resist rusting Ruy 
roofing nails in lengths ranging from in, to :} in. 

The last nail is a 1 ,-in. hardened' -steel masonry nail (No, 
21 h Flute* in the shank Iwdp it grip lighter. This type of nail 
lots a larger head than most masonry nails that makes It 
excellent for attaching furring strip* to block wall*. It's 
available in lengths from Y- in, to -I in. I*M 



StiUtCE LIST 

KW ninrv ■ r 1 1 -■ r r i □ Lfc li ■ -l i fh. 1 Mil'* iihj: JEiaiuaiWl iiri r-- 

■ iriHrntin-J'.irllli-. I'h-lil F'U, Il4M( S' - , CA -.WTh *t«t imOfl 

■ U\\w I Mfe , 2l7iO *■ t:Diir Arc.. K\it'M r UH 441 IT. »tH>l imlfl 

■ I'hi^ r Win- 1‘rwfflrts, SriiK \TWf, TinKalpHun, Al ■; aluminum tulNh 

* Jtn'an S.-i-iitk- IVfr(ui.i-. FTnil I J .irifc,i]|4iii At.. FSnfUtFi'iri\ MD 2til" 

itiiRfcs-^ -i'-l inn I ni.nfvrriiu- rujjln 
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K>r h ID-year-old in rural Penrmylv 



.link, some 40 

r years ago, there were three tiiKse^ions which 
set one iilwve all the other kids. A Boy Seoul 
pocket knife, a Captain Midnight “Secret Decoder 
Ring" and a Daisy Red Ryder BB gun* With this triad 
of necessities, one was equipped to cope with arty 
emergency, including foreign spies, space invaders or a 
plague of starlings. It was the lucky kid who hid all 
three of these wonderful items at the same Lime, but it 
was the BB gun that was moat coveted. Tin cans would 
be severely dented at under ft,, and discarded 
light bulbs would shut ter with a satisfying pop if the aim 



were true, Each BB gun of tiuii era 
displayed its own hill bit it- jieculiari- 
ties, requiring a hit of holding high or 
tow or to one side to ensure a hit. 

After shooting a thousand or so BBa, 
each owner knew his gun well. 

Frankly . these spring-type air guns were toys, as the 
Europeans are so fond of telling us, but they served a 
useful |Jurpose in teaching millions of American young- 
sters how- to shoot a shoulder arm. They were the 
primary step in the eventual advancement to powder 
firearms. ITiis has not been the case in Europe. 



BY JIM BASHLINE. PM photo by Bill Dolce 
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A quartet of hhgtily accurate >1 77-atter prifef 
pLiioJs from around the world: 

■ ITt* Fefinwerh bau Model 90 Match Pfctd 
Hop ieft| imported from Germany by Pettnan. 

■ Tbe RWS Ttfm” Mocfel TP (bekw lefH 
Mk> from Germany. 

■ The futuristic Hurricane (top right J From Brit- 
ain's Webley A kotl 

■ hie Daisy 77? Power Line ftHd (below 
right f r made In America. 
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OH TARGET! 

Fora tomhiimtion of reasons, ind tid- 
ing a Induced amount of open apace, 
more restrictive firearms ownership 
regulations, economic pressures and 
social climates, European air-gun 
shooting has long been an adult activi- 
ty. American shooters have only re- 
cently been drawn into more than ama- 
teur levels of air-gun shooting, and the 
sport has attained Olympic status for 
the 198$ Games, 

In pellet-pistol competition, regard- 
less of the scoring system used or size of 
target, the goal is to fie liver all shots 
into the smallest cluster possible. In 
shooting vernacular, this tight cluster- 
ing is called the group, with all holes 
from bullets or pellets simply enlarging 
the first hole, if possible. To da this a 
gun mu.st offer ll smooth, crisp trigger 
pull, pmcise sights;, finely rifled barrels 
and consistent velocity from ^hnt to 
shed. The projectiles fired must also be 
highly uniform in diameter, shape anti 
weight. If the combination of gun and 
projectile cannot fire 10 shots into a 
spot the size of your pinkie fingernail, 
it's not in the game. 

. ecause highly accurate guns 
nf all kinds art- the moat in- 
| tertisf ing to shoot, it follows 
that they are the most diffi- 
cult to manufacture, and the most ex- 
pensive. The cream of the crop does not 
simply fail off the end of any assembly 
line. They are hand-tuned and tested 
thoroughly before being boxed and 
shipped. This may be more ihe case 
with top-quality air guns than it is with 
powder handguns. I have yet to sakei a 
powder handgun out of its shipping 
carton and have it shoot as well without 
any alterations as the two German air 
pistole we fired. 

The Feinwerkbau Model SO . 177-cul. 
Match Pistol imported by Retina n is a 
superb example of excellent out-of-the- 
HeLd on Sandbags 
meters, this pistol sends 
into one ragged hole using 
almost any decent pellet. The grips on 
the Model 90 are adjustable in a number 
of directions, and so is the angle of the 
trigger. In fact, nearly every critical 
function of this high-grade gun is ad- 
justable: sighta, trigger presatire, grip 
and more, liul it h s the trigger that lifts 
this gun into Lhe realm of high tech. It's 
powered by a camera-size battery for 
precise uniformity from shot Lo a hot. 
It's the finest trigger I've ever used, 
and I predict we'll see mare like it. 

For its extremely good look* anti 
excellent feel T rate this pistol at 9.5 on 
a DUhIO scale. 

The best shooting gun in the pure 
accuracy department proved to be Lhe 
RWS “Diana 11 Model 10. It is a break- 
open design, which cocks by pulling a 
barrel shmud extension, twisting it 90 n 



and then cocking the barrel in a down- 
ward motion. This barrel shroud adds 
weight to the muzzle, which, in turn, 
gives this gun an extremely solid feel in 
the hand. The double-piston system 
employed by this (German air gun pro- 
vides a nearly vibration- free firing se- 
quence. The fully adjustable trigger is 
one of the finest, ami the high quality of 
machine work sjieaks perfectly of Old 
World craftsmanship. Several clusters 
with various pellets tore 1-hole groups 
at in meters that measured less than a 



from ihe yeai^ nf work devoted to the 
Model H-| rifle, Grosman engineers 
were given the task of doing something 
similar in the pistol deportment. They 
ttqjped the brain and skills of Ragtiar 
Skannaker. the Finnish pistol wizard, 
for help in designing what they hoped 
would be the beat shooting pellet gun in 
the world. 

There is only one operative proto- 
type of the ykannaker in existence at 
lhe moment and it has already 
performed ad mini* 



quarter inch. The adjustable stock can 
be fitted to any adult hand. I've got to 
give this pistol a 9. ft rating, even 
though the Feinwerkbau trigger was 
much smoother. 

As good as Ihe European air pistols 
are, and they are very good, one nf the 
most exciting developments in , ] 77-cal. 
pellet shooting is the ongoing research 
being done by Grosman here in the 
U.H. The Grosman reputation has been 
built primarily on C CL- powered rifles 
and pistols anil there is IkLle question 
about this Coleman subsidiary being 
the leader in gas cylinder guns. 

But frankly, up to now, Grosman 
didn't have what is popularly referred 
to as a World Class competition arm. A 
gap in merchandise was filled abruptly 
last year with the introduction of Lhe 
Model 84 match -grade rifle. 

The Model 81 was the first CCD rifle 
to feature a digital readout panel on the 
right side of the gun to indicate velocity 
level for the next shot, allowing pres* 
sure-regulated gas release. To the seri- 
ous target shooter, consistent velocity 
from an air- or COrpa wared amt is 
what the game es all about- — other fac- 
tors being equal. 

Budding on the technology learned 



the Crrannan Skannaker — a new genera 
tion. This gai-poweied working prototype 
is highly accurate H has adjustable trigger 
and eofttbtenE pellet velocity. 

bly in its fii^l international match. 
American shooting champion Dan My- 
gord placed second at the Benito Juarez 
Match in Mexico last March. Okay, so 
he didn't take first, but this astounding 
second-place win was achieved after 
only 12 test shuts by Nvgord. Il only 
required a dozen trigger squeezes to 
convince him to lay turide ha.s favorite air 
piste! and go for the modal with this 
new CO. modal 

T he Grosman Bkannaker pistol 
has all of the goodies competi- 
tion shooters expect. Superb 
adjustable trigger, easily ad- 
justable sights, movable stock panels 
and a profile l ight out of “Star Welts. * 
The price wilt undoubtedly be near the 
SlOOfi mark, putting it out of the reach 
of most casual shooters. But if it wins 
more medals, who cares? Ra-sed on 
what I saw the gun do and its sexy good 
looks, a rating of 9.8 is appropriate. 

Another American name synony- 
mous with air guns is Daisy. This com- 
pany's Red Ryder carbine was Ihe 
dream gun of two generations of kids in 
the U.S., and tens of thou sands are still 
in use, Daisy has not Flopped innovat- 
ing, and its 777 Power Line Pistol is a 
fine example of excellent quality at 
moderate price— something Daisy has 
been famous fur. Its marketing folks 
are quick to point out that it is the only 
Work! Class air pistol entirely manufac- 
tured in the United States. At a sug- 
gested retail of $250, the 777 coats less 
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than many imports and will create 
group?: that rival the bent shot by much 
more expensive Runs. Tire rear sight on 
the 777 is fully adjustable and then 
seme. This is the only pm I tested 
that wears a rear flight on which 
the slot width can he al- 
tered, Since human 




arms and eyes vary in 
many ways, the front sight 
in the roar notch does not always ap- 
pear the same. With this Daisy, sight 
changes can be made until a perfect 
arrangement is found. 

The good-louking walnut grips can- 
not be adjusted mechanically, but they 
are supplied oversize and can he 
rasped, whittled and sanded to am indi- 
vidual's liking. The gun’s heft is nicely 
distributed in the hand, neither muzzle 
heavy nur muzzle light, and in this aroa 
rates as high as any gun tested. In fact, 
El feels belter to me than many of l he 
high-priced guns. Trigger let-off is a 
trifle creepy p hut the gun shot good 
enough to he considered very accu- 
rate* * — a good gun eis a good price that 
will shoot better than most of un can 
hold. A rating of p.2 is well deserved. 

The Spanish-made Marksman 17, im- 
ported and distributed by Marksman 
Products nf Huntington Beach, Califor- 
nia, is a, sSiek*[nokmg r good- foe ling air 
gun. The frame and grip are uf 2-psece 
molded synthetic construction and are 
about as streamlined as a gun can be. 
The sight picture is perfect for me, and 
the micrometer adjustments worked 
well. There was, however, a major 
problem with this gun. The trigger pull 
varied so much from shut to shot that it 
was nearly impossible to achieve a 
smooth let-off. Shooting without t he aid 
of sand hags was difficult, but surpris- 
ingly, it shot very well from the bags. 
At SHO. thi=- one Isn't in the running 
with the superb German or Grosman 
pistols, but then, price lines make a 
difference. For now, the Marksman 17 
gets a rating of 7.0. 

Another product imported by Marks- 
man deserves, some mention, even 
though it's not a match-type pistol. It 
certainly does qualify as a high-tech 
development in spite of a rath or tradi- 
tional profile. It looks very much like a 
Smith Wesson K-38., swing-ant cyl- 
inder and all, It fires sax ,J77-ca!. pel- 
lets with one loading. The six u car- 
t ridges" are primed by a hand pump 
and pellets uro inserted in tti each car- 
tridge. The pistol is then cocked and 
fired just us u cartridge pistol would be. 



Named the Oricm, and im- 
ported by Marksman via 
Great Britain (manufac- 
tured in West Germa- 
ny), this is an air pistol 
that will apical to the 
mechanical buffo. It's 
not a match-grade pis- 
Lol but at $125. jt 
doesn't cost us much. 

Beaman, the Slui Rafael. California, 
importer who searches the world for 
unusual air guns, has a couple mere in 
its small arsenal. One is the Web ley & 
Scot.L Hurricane, a ftituristic-looking 
.177 Ejellet pistol This isn't a match- 
grade pistol either, but El proved to be 
accurate in spite of a bit mure kick ut 
let-off than was experienced with other 
pistols. The spring is cocked by lifting 
the bsurel, which them locks in place via 
a steel yoke on Lop of the breech. ft 
looks fragile but iL isn't, and the gun 
feels groat in the hand. At 5149.50 it s 
affordable for mo at- While l shouldn't 
rale this with the match guns, I'd still 
give it an 8.0, 

T he other Beeman offering is 
the Pi Magnum, a totally dif- 
ferent creature. This Colt ,45 
automatic look-alike actually 
has the same grip dimensions as the 
former government-issue sidearm. A 
small amount of recoil was planned as si 
■simulation of shouting a real .45. For 
those who want m practice and still 
have a |K>wder gun feel, the idea is 
worthwhile. This gun is available in 
.177- and .22-cal. 1 tested the .22-oal. 
With the Beemin Model 25, 2X20 tele- 
stcojje, it delivered gnml pi inking accu- 
racy at 10 meters. Again, this one is nut 
match grade, Imt feels- (Treat in the 
hand In fact, the balance is so good 
that J wish the West German manufac- 
turer would make a similar gun with 
match features. Frankly, I could hold 
this gun more comfortably than 1 could 
any other air pistol, but then, I'm par- 
rial to the old Colt .45, Give this gun a 
9.U on the strength 



of groal feel in the hand and excellent 
workmanship. The price is $199.65. 

Regardless uf any gun's capabilities, 
one can't be accurately fared unless the 
pellet is not well made. 

As its fine new Skunnaker pistol was 
being developed. Grosman lifted quan- 
tity production of ,177-cal. pellets to a 
new level of precision — weighing with- 
in one-tenth of a grain apiece. Reernan 
sells the famous Haendler % Nater- 
mann pellets, which have been winning 
matches for years. The shapes they 
offer should include one that will suit 
any air gun. They even offer their 
numerotiH H &. N styles in a pellet 
sampler bos sn shooters can discover 
what shoots best for them. The old 
British firm of Eley. imported by 
Marksman in the WASP and Match 
grade*, are solid performers. Ilynamit 
Nobel, another old German firm, pro- 
duces the excellent RWS pellets. 

In addition, there is old reliable Dai- 
sy. Its pellets proved to be the- sleeper 
in the bunch. Packed in a loose plastic 
box of £50, Daisy Quick Silver pellets, 
banging around against each other., 
Weren't exacted to shoot as well as the 
overseas products. But Lise Quick Sil- 
ver pellets actually shot better in the 
Diana RWS gun than did any other. 

The Europeans have been shooting 
and perfecting air guns for many gener- 
ations, We've been shooting them too, 
but we haven't been doing much per- 
fecting, nor have we laker the "quiet'" 
guns seriously. All this is In happy 
transition today as our best shooters 
have discovered what air guns are capa- 
ble of. And the rest of us w ho just like 
to pop away at targets and tin cans are 
getting in on the fun, too. PM 

AJR GUN SOURCES 

* JLrrTnmi F'ih'likwwv Ann 1 -. 4i Puul hr . Jniii JiwfiM.-], 
E'A Mmi Hlfij 47^7121 

■ ilrmimn Air Unite. RrtUJUfli n uriil JU, EauL Jikmm 
liK-hi NY I 1 1 1:-!. I71HI «i7-pm5] 

* Ditii+y Miuii-rturtiimui O-u. , UIL 1 S Uiphlh, 
i-m, Alt TOTti; i'iIJIi ItjHM&Hi 

■ E 3yiuunil Ntobd af Amuricn, LO'i Slurat-hLiihl C \ iiirt , 
Nflfthvile, Ml (n^T, <acm H57-I5WG 

■ Mu^kum^n Pni(ltwtji h |Hv rifS'lt IniliHitris'i*. 

Pr.. HuiitiinlJn Bearh. t’A i'Tl n 




The Saxby-Palmer Orion li an Interesting 
variation on the pelfef-pkitdl Eheifle. IndJ- 
vfdu s\\y charged sir cartridges accept peJ 
leti loaded in revolver^style cylinder. 
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BY CARL CA/ATJ 



T he current rape among |*tpe aficionados is for free- 
form, custom-sculpted smukeatacfcfi. These novel de- 
signs are easy to craft with simple mini-motor tools 
nnd home workshop materia]*. 

To create your own individualized dream ]ii|w, the first 
requirement is a briar pipe-blank block, sold by better pipe 
specialty stores. For working the blank, you'll need a 
machine motor tool ffor shaping and etching), engraving bits 
and burrs , a belt sender, drum sanding hit and ret tail file. 
Pipe blanks are sold in a variety of sizes and shapes. Bowls 
are predrilled, as are the pipe-stem mounts and airdrawing 
The rarvi ng a nd decorative sh api ng are up to you . The 
■s not under your control are grain jMttern*. and 
soft spots in the bmr that show up as the wood is 



use belt lan-der to trim trie ex- Bowf aind stem i»rf rounded #nd 
tett briar Into rough temtoun shaped wUh the belt under. 



Custom-carved designs are hot stuff among 
pipe co/fectors. With imagination and the 
right tools, you can create your own. 




Aldk# t empires few the ptpei 

profile and bowl circumference. 



Transfer template outlines to 
briar before tough sanding 



Cut contour grooves with the 
sanding drum on the motor tool. 



Fine-hone with a raitall Pie 
to remove machine marking]. 



shaved and sum led away. The grain pattern ran be crafted in 
such a way as to exploit Its inherent beauty. The flaw* can be 
masked with decorative caning. 

Two motor tool* we found moat applicable to free-fnrm 
pipe carving are the D rente] and the Foredom, The positive 



lumr 3 -gripping of the Dremel aids in heavy shaping. The 
controlled action of the Foredom V flex-rihafl is ideally suited 
to intricate, decorative design work. Another tool that « 
helpful is Black & Decker's Shape And Sand unit + a hedt- 

f FlFfTxr tit nr fir Pfiiff I/5.J 
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A t one lime, a barris- 
ten’s bookcase was 
standard equipment 
in the law' offices 
throughout old En- 
gland, and here, too, 
Now, the bookcases have become very 
popular, and pricey, items at antique 
sht>|>s, flea markets and garage sales 
everywhere. Homeowners and apart- 
ment dwellers have discovered that a 
barrister's bookcase provides an attrac- 
tive, practical way to store ami display 
books — particularly encyclopedia sets 
and rare, antique book collections, 
Here, we present step-by-step instruc- 
tions and plans to build a faithful repro- 
duction oak banister's bookcase includ- 
ing easy-to-follow details for making 
the lift-up, slide-back doors. 

The bookcase is constructed of 4/4 
and d/4 ml oak, surface planed to the 
thicknesses given in the materials list. 
Use 14 -in. oak-veneer plywood for the 
cabinet back and Ivin, clear glass for 
the door panes. The four doors operate 
on Hafele pivot sliding door hardware 
(No, 40K.0 1,009). For a Hafeie dealer in 
your area, write to Hafele, 203 Feld 
Ave., High Point, NC 27263. 

Stock preparation 

Start by edge-joining boards together 
to form the cabinet top, sides and 
shelves. Rough-cut the boards stightly 
oversized and then smooth the mating 
edges on a jointer. Next, edge-join the 
boards together with glue and '/i-in.- 
dia, x lVt-in. hardwood dowel pins 
spaced about 10 in. apart. Re sure to 
mark dow r el pin locations on the board 



Color pTlOtO: Jft fii'Al 
BIjKPf-emJ- whlfc pnotoi; Niv 1 B • ,,J fr 
T*thric*l Jn ; Ei * ^ i > W* i 
Photo siylln g: Gkx HcriK*. 



faces so that you don't accidentally cut 
through a dowel when trimming the 
panels to their finished dimensions. 
Leave the panels clamped together un- 
til the glue dries thoroughly. 

Once the glue has dried, use a hand 
scraper to smooth the panel surfaces. 
Now crosscut the panels to the finished 
length using a portable circular saw and 
a straightedge guide (photo 1), Rip the 
panels to the finished width on a table 
saw. 



Build this traditional 
solid oak barrister's 
bookcase with 
lift- up, slide- 
back doors. 



Routing procedures 

Ncxl, using a Yt- in, -dia, straight bit and 
a straightedge guide, rout y*-in.-deep 
stopped dadoes in the inside surface of 
the cabinet sides, The dadoes, which 
will house the four shelves, are stopped 
‘A in. from the front edge of the cabinet 
sides (see drawing detail 2), Square up 
the ends of each stopped dado with a 
sharp chisel. Then, use an edge-guide 
attachment on the router to rout a V* x 
Mein. -deep rabbet in the inside rear 
edge of the cabinet aides (photo 2). 
Also, rout a stopped rabbet in the inside 
rear edge of the cabinet top. Again, 
square the ends of the stepped rabbet 
with a sharp chisel. These rabbets w r ill 
accept the 14 -in. plywood cabinet back. 
Now readjust the router’s edge-guide 
to cut a % x 'Ann. -deep rabbet on both 
ends of each of the three middle shelves 
(parts C in the materials list). Readjust 
the edge-guide, once again, anti rout a 
Mein. -deep x Mt-in. rabbet along the 
front edge of the middle shelves. These 
front -edge rabbets provide a step for 
the floors to close against wdiile creating 
a Yi-in.- thick reveal of shelving be- 
tween the closed doors. 

Next, prepare to rout the four match- 
ing pairs of L-shaped dadoes in the 
cabinet sides for installing the door 
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BOOK KEEPER 

ti^ack hardwure. Tu emurt cuns^teni 
awn racy in routing ihc didou^ nmkc a 
template frcmn 1 Y-in. hmlboain I or ply- 
wow] (see drawing detail), Kerftovo Lhe 
edge-guide from thi- router, inst slLI a 
nr tn, -diii. bit and attach a --in .-din. 
guide bushing tci the muter base. Set 
the router's depth of cut to Fj in in. 

To rout the dadoes, first dump the 
lemplale to the cabinet side flush with 
ihc inside edge of the hack i^hlvot 
(photo 3L Position the template^ hot- 
tom edge at the height of the curre- 
spunt Li ng i lour hot 1 om . Jlou t the i lad< >t?s 
white holding the guide bushing firmly 
against the template edge, Ad vanee the 
router slowly across Ihe cabinet side 
ami then down to form the T/^iu.dimg 
leg of the I ^shaped d urines. 

Repeal this procedure for the re- 
maining dadoes — four |>er cabinet aide. 




1 Crosscut edge-joined panels to length 
wleh a portable circular mw, Clamp a 
steal q hi edge guide to ensure square cuts. 




# Use il sharp chisel and m*l let to square 
up the ends of door [rack dadoes. Be 
rareful not la cut beyond the routed dado. 




7 Bore '/p-ln. dl*, ■ p /*-ln, dowel pin holes 
In top edge of each cabinet iMe Use a dow- 
ering jig. as shown, to ensure accuracy. 



Keep in mind that the matching dado 
pairs are mirror images of each other. 
Therefore, the template must be 
flipped over (bottom side up) when 
routing the second cabinet side. 

Use a chisel to square up the 
ends of the door track dadoes (photo 4). 
Also, use a saber :*aw to cut a 2 Vi x 2 ft- 
in. notch in the bottom front cumer rjf 
each cabinet side for installing the kick- 
plate ( E ), 

Nest, damp the cabinet Lop tu the 
workbench with its- bottom side facing 
up. Then, use a l4-in.-rarl. cove bit Lu 
rout the decorative detail along the 
front and two end edges only (photo 111. 
Lay ouL and fcnire ll 4-in,-diu,. x T^-i n ,- 
deep dowel pin hole* in the top edges of 
the cabinet sides using a doweling jig 
and portable drill (photo 7 k 

Uore matching dowel pin holes in the 




2 Rabbet the rear Inside edge of cabinet 
sides and lop to accept plywood back. 
Note edge-guJde attachment can router 




5 After rabbeting the ends and front 
edge of shelves, use a dovetail s*rw or hack- 
saw to notch front comets; Of each shelf. 




S Bore matching 7<-ln.-dla. dowel pin 
holes in underside of cabinet top. Here, a 
drill press Is used with an auxiliary fence, 



underside surface of the cabinet top 
r photo Sk Finish-sand the cabinet mcm- 
beiv. and .shelves with 120- and 220-griL 
sandpaper. 



MATERIALS LIST— 
RARHISTEKE RIXlKCASR 

Kn Nn. Sew _ i n r I i J r- r i p C j ->'■ IUM.O 
A 2 x l:Sl- x .Jr luk 

If L L 1 -, X II 1 - S ;lft>, L M.Lk Kirin 

C ‘I Mil t;lVi x *lb" w k (iMf) 

P I L i »c 1&-- it JH' r • iilR ifcKittum >he3fl 

K I i - s Eh x :^ L T *mk (kkkplaUO 

¥ 1 1 ■ x il x Gfi-V H«k i^hwI itmckl 

0 x V* x 2V* x mV imk tm\) 

I L * b x l! fc 1 x 1 L ■ - r iitak Cutilt-l 

1 S '■ t x^y. imk i]gUi&. -Lm|x.< 

,1 H Iri * ■.«! £■»*.’ n& Cj£im KUltfl 

Ri I S i' 1 ■ X Wi* rare ipuneli 

t | p 4fla. hnv* krink 

M I [if Hflft-lt jjivnc KFirhritr dmc hardwire; 
mtrik-L N««. fnn.fi UH ft 

Mk.; L'firf^nLi'rs glue. ,'h3ih. \ V harriw4is*f 
ilihb-l | ht!> , ft*:Hirr^-| tori.Tuiifcj'X'V 

iVn^ S N*r- LCISI i»rnl w^lnuS t*3TI stum. 

VlU'Ell-ih, I 'I -.[it- 1 w I Hi], 




1 Rout door track dadoes with the aid of 
a template clamped To cabinet side and a 
guide bushing farrow | on router base. 




# With Conner top damped updde-dewn. 
rout a decorative proFMe only In front ^id 
end edges with a 7j-ln, rad cove blL 




H Assemble the cabJnef with eight pipe 
damps,, as shown, prate cauls under cramp 
jaw to distribute even clamping pressure, 
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Assemble the bookcase cabinet by 
applying glue to the !u-in,-wide dadoea 
tn the cabinet Bides and to both ends of 
each shelf. Clamp the cabinet parts 
together with eight bar damps as 
shown in photo JJ . Note that straight 
hardwood bars, known as cauls, sire 
placet! Lintlcr the clamp jaws to distrib- 
ute clamping pressure evenly across 
the joints. 

Check the cabinet for squareness and 
make any necessary aryustmcnts /rrjfiirc 
the glue starts to set. After the glue has 
drier I thoroughly, remove the damps. 
Then, attach the lop to the cabinet 
sides with glue and '-i-in.-duL s L-Ain. 
hardwood flow'd pins. Also, glue eim! 
damp the kick] date to the bottom front 
of the cabinet. 

Door construction 

Cut all the door parts to size as given in 
the materials list. Next, install a dado 
blade in the Bible saw mid cut the tenon 
cheek oil the outside face of each i luur 
stile {H). Use a miter gauge with n slop 
clamper! in place to make accurate re- 
petitive cuts. Then, readjust the stop 
on the miter gauge and cut the cheeks 
on the inside face of each stile l photo 
]0) r Also, use this setup to cut the tenon 
shoulder on the outside edge of each 
£tilc_ See lirawing detail 3 for mure 
information. 

Now cut a Vi x Vt-in . -deep x I H-in. 
mortise in each end of every door rail 
CO- Form the mortises on a drill press 



by boring a aeries of over lapping '4-in,- 
dia, holes (photo 1 1 j. Use a sharp chisel 
to square up and finish the niorti&efl 
(photo 12). Move to the table saw and 
cut a 4 x Vi^in.-cteep rabbet in the rear 
inside edge of all the stales and rails 
{photo 13 ! Lo accept the glass and stops 
(J). Dry -assemble each door to be surr 
that the mortise-anil -tenon joints fit 
together properly. 

You should correct a Loo-tight fit by 
paring the pails with a sharp chisel. 
Apply glue to the joints ami assemble 
the Hoofs with bar or pifje damps. Me 
sure that Lhe door frames are square 
before the glue sets. 

After the glue dries, cheek the fit nf 
each door in the cabinet. The Hours 
should have a uniform V, r [n, space at 
B-ach edge. You should make any neces- 
sary adjust mefits with a hand plane or 
sanding block. 

Next, bore holes in the door edges to 
accept the pivot pins. Note that each 
door receives four pivots— two fixed 
pivots fVitrin.-diA. holes} and two ad- 
justable pivots {'/ji-in. -dia. holes}. 

Also, bore Eirnl chisel Lwo V.m -wide x 

Vl*-in. slots through Lhe back of each 
dour and into the udmttftMc pivot holes 
<see drawing detail 5). The slots allow 
access tu the hex-socket adjusting 
screws. Tap the pivot pins into the 
holes with a hsnnmer. Ths’ead the hex- 
socket screws into the adjustable piculs 
with a hex -key wrench (photo 14 h 

UuL the U-shaped plastic door tracks 



to length and press them into the 
grooves routed in the cabinet sides. If 
the tracks fit loosely, apply a fewapots 
of hut-melt glue Ln hold them fast. 
Them idirle each tloor into the tracks 
from the rear of the cabinet. 

Position the adjustable pivots us nec- 
essary (ra obtain proper tension for 
smooth dour travel. Remove the doors 
from the cabinet after making the final 
adjustments. 

Now cut 1 i x 4-im nak glu^s Blop&for 
the doors, hut don't install them yet, 
A\m.\ bore holes fur the door knobs. Cut 
the cabinet hack f PS from 4 -in. uak- 
veneer plywood* Sand aJl with 
l2fb and 22(hgril sandpaper. Wipe 
away sanding dust with a tack cloth. 

To create a faithful reproduction fin- 
ish, we mixer l equal parts of McClos- 
key h s Tungseal cherry (No. 938) and 
walnut {No. 937) stain. Wipe on the 
stain and let dry overnight Then, apply 
two coats of McCloskey's Heirloom var- 
nish. Let dry and sand lightly between 
coats. After the varnish has dried, rob 
the Final coat with steel woo! to 
achieve a satin sheen. 

Install the glass panes and mount the 
glass stops to the door frames with 4- 
in. No. 3 brass roundhead screws (pho- 
to In k Bon- pilot hole* to avoir] splitting 
Lhe stops. Slide the doors into their 
tracks from the cabinet rear, attach the 
knobs and check the doors' operation. 
Finally, attach the cabinet back with 
in. No r f? roundhead screws. ffl 




f O Cut tenon cheek* on table aw with a 
rtacf o trade Handscrew damped to the 
miter gauge Fence acts a* tt stop. 



1 1 Sore overlapping 'A-in.-dla. holes In 
door rail to form mortise, Clamp auxiliary 
ferae to drill press table to position work. 




12 U» a sharp chisel to remove remain- 
ing waste from the mortices. Chisel the mor- 
tise watts smooth and square up trie ends. 




1 2 Use a dado blade and table saw to cut 
a V* x VHn -deep rabbet In each door rail 
and stile td accept the glass pane and stop. 




14 Insert adjustable pivot pins In holes 
bored In door ends. then, use a hex- key 
wrench to tighten the adjusting screw, 




IS After finishing the doors, imen the 
glass panes and attach the oak glass stops 
with VH n- FVth 3 brass roundhead screws. 



/B 
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MULTIPLE METEFTlWS SYSTEM 
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CfrNOW 



SUPER VISIONS 

Technology is changing 
the way we make 
pictures 

HOT SHOTS 

Tips for taking photos 
like a pro 

MAKING 

MOVIES 

How to pick the right 
video camcorder 

SNAPPY 

SHOOTERS 

Today's cameras come 
with expertise built in 



NEW CONTEST 

Your photo might win a state-of- 
the-art, super-computerized 
Canon camera 



CLEAN 

MACHINES 

What you should and 
shouldn't touch in yoi 
camera 
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PHOTOS BY BILL DOUCE 
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PHOTO • VIDEO 



A jjoikJ photograph .shows bi 
$rory + And ihc proems of 
creating j picture is much 
the same sis die process of 
creating a ptKtn, 

At (he outset, the human in rd licence 
behind the viewfinder exercises imagina- 
tion to see a story jn [he subject, just as u 
poet fjnd.s li message in j mundane * 
everyday went. 

Once the story U conceived, the pho- 
tographer then stkcis the b.i*jc building 
materials of photography— framing:, 
composition, lighting, focus — and com- 
bines them in .1 way that give* physical 
shape to the concept. In the ^ame way, a 
port would decide whether the message is 
bcM conveyed in epic or sonnet form, in 
free -verse or rhyme. 

After the architectural decisions arc 
made, the building begins. This i.s the 
point where the photographer and the 
poet employ their know-how with the 
tools of the trade. 

Tor ihe poet, those tools are words,, 
rhymes and ihc arrangement of word 
syllables known as rhythm, or meter. For 



the photographer, the ten’ll is the camera, 
including its lens and film. Getting cor- 
ned exposure tin rails hands-on selection 
of a shutter speed and tens aperture (F 
stop) combination — a eninbi nation that 
takes into account the chamterintits of 
the film in use. 

It is this hands-on aspect of phtHugra- 
phy that technology 1 is changing — and 
changing rapidly. 

Few modem poets could gel by wklv 
out ,1 thesaurus :md rhyming dictionary , 
whether in hook form or stored electroni- 
cally on a computer program. Indeed, the 
tools available to today's word-smiths 
make the job go much easier than it did 
in Homers time. 

Similarly, electronics now endows 
photography ivi th iflort-saving Hwsl* — 
but these tools were barely imaginable 
even a generation ago- 

That genic of electronics can-do. the 
microprocessor circuit — known as the 
chip — now enables camera manufactur- 
ers to huild the hand*- on know-how of a 
trained photographer right into the cam- 
era. Meanwhile, infrared focus detectors 



SUPER 

VISIONS 

We’re a nation of picture-takers and 
moviemakers. Technology's making it easier 
to do both — and eliminating the distinction. 

BY STEPHEN A. BOOTH, Photography Editor 



State-of-the-art imag?~makm ppppufc mc/udc (rfacknise 
fnrm bottom left) zvtufocut J5m/n SLR Nikon 2620 unJ 
Minolta Mamum k"W with zoom kns 4 Ricoh XR-P 
piiMKTamniFd 35mm SLR, inuram -print Polaroid Spectre, 
Canon I'M* El A'mm video L-;imc nnler, compact Temron 28 - 
70 mm *oqm km* OSympu> Infinity amufyeus ISmm compart 




An American Portrait: Director John Huston 



Gan Eho camera play a supporting 
rote in the way we concLict cum 
lues? ShoiJd the tectrajues 
used in a photo oc movie cal 
atienrion to ihernseivos. o t 
shcnJd they amply iwtoroe the 
message? 

John Huston proposes some 
answers. 

The great drector , now BO, has 
given US many IvMbte American 
pof traita over the tong span of his 
C J rCc r 

to "The Maltese Falcon" he 
eslabished the kntghl-erranl 
character of me American private 
eye. He examfied the palhcrfogy 
of greed to "The Treasure Of The 
Sierra Madre" and the pathology 
Of obsession to "Moby Dck. ' 
"Priiris Honor." Ns most recent 
movie, explores the opposite pete 
Pom "The Mates Falcon'': that 
is, concepts erf love and duly it an 
■underwork! famfy 

The earners, Huston says, is 
the basic nsirunent we use to 
look fit ourselves. 

I'm not sire we are changed, 
that todvid&jeJs do even Change. 
Sul it there are changes, the 
really groat photographers are re- 
sponsible Boh Capa, Ansel Ad- 
ams and Man Hay certainly 




Pictures don't change human nature, but dramatic visual 
images can prompt us to action . —John Huston 



changed the way we took at 
things. So tfd the great fashion 
phertoty^pbers — Cecil Beaton, 

Avedon. 

“Pictures don't change hunan 
nature, but dramatic visual im- 
ages can prompt us to action," 
Vision says. "Think pf the huge 
outpouring of money, time and 
effort that was a cirect restfl of 
the phoiogephs from siarviig 
Ethiopia." 

Huston believes that technique 
and technology should ramato 
subofefrate to a ram's story and 
character. 

Hs own most technical rmqva* 
lions involved handheld cameras 
and aapenments with color, to 
"Moufri Rouge" and "Moby 
Dick." But even in these movias, 
the technology haver cated at- 
tention to itself, but supported Ihe 
story by creating the mood, Hus- 
lon says he'd rattier have the 
vtewer involved to what he is 
seetog than how he's seeing H. 

H | don'l think Ihe rnost elabo- 
rale shot I ever made has ever 
been observed," htoston m* 
plains, "for the very good reason 
that you're Mowing a thought, 
not the shot" 

—Sotange DeSantis 



PHOTO* VIDEO 

automate the keen eye of the professional 
photo grapher- 

This technology isn't limited to the 

space pro^mm and doesn't cost millions 
of dollars. You'll find these innovations 
in a variety of moderately priced cameras 
ar your local storc- 

Better images 

By automating the process of sating film 
speed, sih utter speed and f-siop for prop- 
er exposure, electronic* eliminates die 
routine and noncreatlve aspects of pic- 
ture -inking. This means you are left free 
to compose your photographs and focus 
— and sutofocu* cameras even take care 
of the biter for you. 

[f you remember the fixed-focus snap- 
diui cameras of an earlier era, you might 
he wondering what all this electronic* 
fuss is about. Simply stated, today's 
snapshoots are more sophist seated. 

Compared to earlier amateur filths 
they use the sharp and relatively large 
35mm format — available in a wide rang t 
of speeds to suit every picture -taking 
situation. The modem cameras offer 
selective focus, compared to a fixed lens 
that puts every thing in focus* They 
choose exposure Values from a wide 
range of shutter speed* and Apertures 
whereas older cameras were limited m a 
single setting or a narttsw- range. 



To cite just one example of what 
today'* electronically assisted camera can 
do, let's take a scene with varied lighting 
that makes selecting an exposure a dilTi- 
culi task* 

Thc auto- exposure camera analyies 
the lighting in the composition, then 
searches its electronic memory of hun- 
dred* of pic cure -taking situations. It 
finds one that matches the scene in the 
viewfinder and sets exposure according- 
ly. The old Brownie couldn't do diat. 

Better films 

Elec ironies isn't the only shining light on 
the photographic scene. Chemistry is 
hauling the darkness with an ever -wider 
selection of films. 

Only 10 years ago, ISO 400 was the 
fastest speed available for color or black- 
and-white. Today, color slide films come 
as fast as ISO 1600, print film reaches 
ISO 3200, and these gains arc achieved 
without excessive graininess. Such 
Npeedy films can help you freeze action, 
extend your ability to shoot without 
flash, and lei you use long lenses without 
risking 'hairy image* or sacrificing depth 
Of foCUS. 

Speaking of speed, advances in auto- 
mated processing make a 1-hour turn- 
around on your prints commonplace 
today. If that’s not fast enough, you can 
shoot Polaroid instant prints. In the past T 
these were limited to small-si ec prints. 



But now, an electronic process that em- 
ploy ft lasers and digital technology yield* 
easy enlargements* 

Filmier photos 

Electronics technology, married to pho- 
tography, promises more innovations in 
lKl years to come. One of these is filmless 
photography, which will yield truly in- 
stant images, 

Ai this writing, cameras ihai record 
images on 2-ih .-diameter magnetic discs 
are already jib professional use. Much like 
a VCR, these “stilt-video' 1 cameras dis- 
play your snapshots on a television 
screen. Because the image is stored elec- 
tronically, it can he transmitted over 
telephone lines. When connected to a 
printer, the camera produces snapshot- 
size copies instantly. There's no develop- 
ment involved* and you can use the disc 
over and over. 

By the turn of the century, all elec- 
tronic cameras might he as inexpensive 
and commonplace as 35mm compact 
cameras are today. 

Rut for all dieir smarts, the cameras of 
the future won't he able to compose a 
picture for you. A reconnaissance photo 
differs from a landscape panorama. And 
the mugshoton your drivers license isn’t 
quite a portrait. 

Whatever a camera^ level of auto [na- 
tion, it will still need human guidance to 
render a meaningful image, Wt 
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IHH7 COMANCHE S\H JRTRLfCK: 

It’s not only the tuwusL 2-whuel drive 
Comanche piekip it's also the mnsl 
affordable vehicle Jeep builds. At just 
!MU9- r >. SporTrurk tuts the me *st 
powerful standard eupme erf any truck 
in its? k lass. delivering an impress^* 
121 horsey iwei; Plus, HH the only 
vehicle in its class with big IS- inch 
wheels and tilts, standard. 

Pt AVER: This year, L'nnmnrbt 1 comes 
with an all-new optional Ml litre 
t M tmrr-7irlr Si.i engine ilia I pul .soul 



17:1 liorscpoweraikJ 22u hH>t- pounds of 
torque. Thai makes Comanche by far 
tile twist powerful truck of its kind. 

A WIDE RANGE OK VEHICLES: 
Comanche gives you the choice o| 
two- wheel drive or ahifl he m.-thtr-n y 
four-wheel drive. Arid you inridinose 
hri ween i he new sin irtbed model i »r 
hunted wall the largest optional 




C wheel drive pay lond capacity t ii 
any truck in its class. 

DTHEK OPTIONS: Comanche 
already has a lot going for it. And 
there s a 1 1 png list of available equipment 
that includes a responsive new 4- speed 
automatic transmission with overdrive . 
Cheek mil tin* new S|*ir Irnek and all 
\ he < it her C e ima ruche ] lickups It s t he 
kind of truck just ylx hjl anyth idy can 
a Itoi'd, I Jut its also t tie kind irf truck 
only jeep can build. 

U *. m ■ lull ! - ■!J!4 i5i'«ImI Mjl! JHli I I Ilk. liiM ■ -!<■! 

ill ^Smil nhi ifntp -ml if i im* ii r < IHn v ttWt % t.ir^s 

V. 111**11 n 111 1 **n| k In. Ii J -.aiL- 

Jeep ■ Comanche 

Available in 2\Vl > and 4WD 



WaTBpiuri = ~srn^iff ppj-i..iii ;aiiin:: uhp npsB-rjM 



We build our stoves 
without compromise. 






When considering a stove or fireplace insert, it’s difficult to know what features are 
important. At Consolidated Dutchwest, our approach to your concerns and questions is 
very straightforward. We build our stoves without compromise. All the important features 
are built-in so they will be there when you need them. We start with safety. Each unit 
exceeds all safety standards. All models, including every fireplace insert, are clean-burning 
and employ the latest catalytic technology, To very safe operation we add efficiency in a 
100% cast-iron, airtight design with precision-controlled combustion. Using our stoves, 
customers consistently report fuel savings of 50%, 70%, even 90%. You too can expect 
exceptional savings. 



Wood & Coal Burning 
Capabilities 

Beyond having a safe and efficient design, 
our scopes And fireplace insert* are fuel 
flodbjit— able to bum wood and coal 
equally well Conversion from one fuel to 
the other is easy. Caking Kirrly a minute's 
time. Many of our customers newt burn 
coal, but the flexibility of design which is 
essential for coal burning creates the best 
possible environment tor wood burning. 
An ashdrawer— a n^quiremeni for burning 
coal— is extremely helpful for woodbum- 
ing. Ic makes ash remove! quick* easy and 
neat , and lets you dean your stove even 
while the firr is going. The primary air— 
located beneath the firebox for coal 
burning— makes fire starting with wood 
very Fasc. Even wet wesod starts with our 
direct primary air. 

Our most popular models provide both 
radiant and convection heat. Heat is 
egalitarian. It radian equally in all direc- 
tion^ including the less productive 
ones— bottom and back. Out convection 
systems channel warm air from bottom* 
back, and tap through vents on the stove 
tone, and out into your living space. 

AH Cast-Iron, 

Airtight Construction. 

Our casr-imn sroves are carefully hulk 
from pure, virgin gray iron. They are air- 
tight ra the point that even our smallest 
stoves can hold a fire through rhe night. 
With coal, the burning times are even 
longer. All models have polished cooking 
places- Most load from the front and side, 
Ceramic glass windows are standard* as Ls 
a screen for opcn-hcarth burning. 

Federal Period Styling 

While concent rating on fonctkm K we 
haven't compromised on appearance. 

We’ve employed the simple clean lines of 
Federal period architecture 41810-1330), as 
elegant today as they were then, co create 
a unique and beautiful partem of raised 
lines and arches. Our distinctive pebble 
finish and solid brass trim highlight the 
classic styling. Our stoves will frequently 
he sited in living rooms and weve gone 
to great lengths to assure they belong 
there. Those of you who eventually own 
a Consolidated Dutchwest stove will find 
it is not only an exceptional performer, 
but an elegant addition to your home. 
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Write or Call today 
for your free 
information package! 

Includes the 68-pagc color Stove 
Catalogue, 'Tine Stove Buyers’ 
Guide" Installation Planner, and 
complete pricing information. 

1 - 800 - 225-8277 



Of 



1 - 800 - 722-5556 

(in Massachusetts call 617-747-1963) 



A Complete Unit 

We don't believe in options. Too often 
they mask essentia] features which must 
be purchased to make a stove useable. 

Our list of options make* quick reading. 

A Coming Catalytic Combustor— offered 
free with the purchase of any stove or 
insert—reduces both creosote build-up and 
pollution by as much as 90%, while in- 
creasing overall heat output by almost 
50%; a 100 Cm dual speed fan (stare 
dad on inseits) co enhance i^atural con- 
vection airflow fivefold; decorative brass 
rails, and flue adders- All else U stare 
dad with these elegant, htgh^dkfoncy 
stoves and fireplace inserts. 




Free 

Combustor- 
Save 
This 
Spring! 

Ue will be giving 
away a free Coming 
Catalytic Combustor with every wove or 
fireplace insert ordered by May 20, 1987. 
Corning Combustors have been shown to 
increase woodstove efficiency as much as 
50%, white reducing smoke and creosote 
formation up to 90%! [n addition* wc will 
be holding over our prices until 
May 20, 1987, so you can double your 
savings Call or write today for details! 



1 Send me my free information package! 

Includes the 68-page color Stove Catalogue, ,r TTie Stove 
Buyers h Guide,' Installation Planner, and pricing details. 

I plan on purchasing a stove: □ within GO dto □ iti the nett 6 nwnt b* 

C nest year □ in more chan 1 year C uncertain 

Name 

AddrtSi _ 



City/SfaEe 



(biuolidated 

Dutchwest 



RO, Box 1019 
Dept. 7PM 1 
Plymouth, MA 
02360 
(617) 747*1963 



.* 




’ r. ' 'Mju! 



Beta movie 









i 




< .*\;' . „,, - %cxl 




^■■B --i 
■ • • * 




- * '^i.r T'! 



W- - 

Mr 




j* ffc ^ Jf - 




r L 


, “fcw7r 14 


K^R5r,i 




iPi HW- i "*A ■! 


Mi 










S uddenly, everybody has, to have 
one. The camcorder, that com* 
bi nation of video camera and 
video recorder in one easy- to* 
use package, has recently blos- 
somed into one of the most popular 
electronics products since the VCR. And 
for good reason - 

Until rtcenrtvn most people who warn* 
ed to shucNL video movies purchased a 
separate video camera and a portable 
VCR. It was an awkward, complicated 
and heavy way to shoot home movies. 
Rut the camcorder has changed a II that. 
Usually weighing between 3 and 7 
pounds* and with simplified and auto- 
mated controls, today's camcorders make 
ahooiing video movies easy and practical 
— without compromising performance, 
[n fact, the most confusing thing 
about today s camcorders is choosing 
which one to buy. Not o-nly arc there 
more than 50 models available, but cam- 
corders come in a confusing array of 
configurations and in four ntmeompat- 
ible formats. Picking the right camcorder 
format should depend largely on what 
sort of video equipment you already 
have. Owners of VHS VCRs often prefer 
to stick with a full-size VHS camcorder; 
or with one of die camcorders that uses 
the mini -VHS eyerie called VHS-C- If 
you don't already ow n a VCR, or if you 
want to keep your video gear extremely 
compact, you might prefer the relatively 
new 6mm video format. Finally, owners 
of Beta VCRs may want to try out a 
Bclamcivic camcorder. 

Camcorders that record using a full- 
size VHS cassette are by tar the most 
popular, and for a good reason. Close to 
90 percent of people who already have 
video cassette recorders in their homes 
own VHS models. When selecting a 
camcorder for shooting home movies 1 
they tend to choose the same Format. 

There's a k?t to be said for this ap- 
proach: Nothing could be simpler than 
shooting a home movie with your cam- 
corder and then popping the cassette into 
your VCR for viewing. 

That's not to say you need a VHS VCR 
to play back your movies. All of today’s 
VHS camcorders, available from almost 
every major VHS manufacturer, can play 
back VHS tapes by themselves. That 
means that even if you only own a 
camcorder,, you can still play back your 
home movies — as well as the Hollywood 
variety you buy or rent — oti any TV set. 
Camcorder playback is also handy when 
copying your movies. Simply connect the 
camcorder's output to your home VCR 
and copy the scenes you want to keep 
chi to a cassette in your home deck. 



Camcorders come m four different 
fermatf, Qip*Kife r tmm top: Spny 
Rerjjmuje, Zenith WTtfZtfO (VHS-C 
type/, AVfctin 8mm VN-tfQQ Action <8* 
Hitachi VM-ittYA (regular VHS}. 
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MAKING 

MOVIES 

The I'piece video camcorder makes moviemaking 
easy — and there's no film to develop. But 
choosing the right model takes some prep work. 

BY JAMES B. MEIGS 
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1 

2 Cleaning 3 Squeegee 
“#• Edge 



THREE WIPING 
EDGES INSTEAD 



OF ONE! 



ftefHsfwfje 
remores foe bulk at 
water or winter snow. 

• The second ebgt remove* bugs, 
nab turn, birt 

T7» third edge twwess rta fftos 

dam 



GUARANTEED 
FOR THE LIFE 
OF YOUR CAR 



We guarani ee Tripledge Wiper Blades 
for as long as y&u own your ceil No 
other wiper blade can offer this guaran- 
tee. If you are no! complelely satisfied 
you get your money hack, 



THE WORLD’S FIRST SYNTHETIC WIPER. AIR- FLO DESIGN. b> ad s* won't »rt 



I blades are made from DuFonl 
Nordel^he same material used in 5O.Q0Q 
mile radial tines. Tripledge wipers will never 
tear, crack, split, rot, dry out or stick. Not 
affected by ice, snow, blazing sun. smog or 
road chemicals. 

EASY, DO-IT-YOURSELF INSTALLATION. 

includes 2 complete units: High Quality Black 
Metal Superstructures complete with Tripledge 
lifetime Wipers. They snap on in seconds. 

CUSTOM FIT for virtually every U.S. and 
import car, van or truck . 

CALL TOLL-FREE 1-800-847 0653 „ 

Fft ctaix can l-?f 5-6M-6PM v 9 **k f ctrecH. mvwt-orOa* or cart nu*it»f a**d F” 

gf y<HJF Visa Of Mfl SfiBf Card c^dh card nwrtbon Kandhtd wrttl strirt socLTrty I 1 - „ . — ■ 

TRIPLEDGE WIPER CORR, OepL 2 ™, 3165 Tucker Road, Bensateffl, PA 19QZD 



in 



high winds, high speeds. 6 daw s grip 
firmly, distribute pressure evenly, 

PATENTED DESIGN. 

Protected U.S. Patent 4473919 

PRICE PER PAIR ONLY 

s 12?> 

■ |Mr rr ear. 



□ YES! Send me pair of Tripledge 

Lifetime Wipers— the only wiper GUARANTEED 
for the life of your car. 

Name . - . 



Address. 



ViSA/MCtt. 



.Stale 



1 pr.tl2.95 
2 pr.S 23 . 9 CSaveS 2 . 0 D 

3 pr. $34.85 SaveS4.QD 

4 pr. 145.80 Sm»G.0D 

{Single Glades 16 1>0 eaj 
Stivpin 11.95 fir$ fair 
2nd, 3rd, 4 4th pair, 
only »l.QQ each) 



Ami Enclosed. . 



Pa. flSsKfcfUS Act 1 Sate lax 

Exp. Date 



Car #2: 'fear 


Make 


Model 


Car #3: Ytear . 


Make 


Model 


Car #4: Year 


. Make 


Mode! 



Full-size VHS camcorders do have two 
handicaps? size and weight. Because they 
have to accommodate the bulky VHS 
cassette, these models are the largest, 
heaviest camcorder on the market. 
Vault need a good si*ed carrying case to 
transport them, and they can get pretty 
weighty on the shoulder after a half hour 
of shooting 

But manufacturers have been making 
progress in these areas, The newest mod' 
els weigh less than 6 pounds (at least 
before you put in the battery). The 
newest models also offer completely 
automated performance. This includes 
autofocus — a must in the minds of most 
consumers— and continuous auto white 
balance, which means the camcorder 
automatically adjusts eo indoor or out- 
door light; 

Another innovation in recent models 
is the growing use of solid-state image 
pickups instead of tubes. The Hitachi 
VM50Q0A and the RCA CMRJOO, for 
example* use a new MOS (metal-oxide 
semicondueter) chip which not only ah 
tows great low -light performance, but 
should also prove more durable and less 
power-hungry than tubes. Another inno- 
vation in VHS camcorders is the use of 
the same HQ (High Quality) circuitry 
now used in most VHS VCRs, This has 
meant a noticeable boost in picture quali- 
ty in the most recent generation of 
camcorders. 

If you want compatibility with your 
home VHS decks* but don’t want the 
hefty bulk of a full-size VHS camcorder, 
JVC, Minolta, Sharp, Toshiba, Zenith 
and other companies offer a variation on 
the VHS format called VHS-C. 

The key to this Approach is the com- 
pact VHS-C cassette, about the size of a 
pack of filtered cigateu. It carries a short 
length of regular VHS videotape. The 
small site of the cassette allows a cam- 
corder only about half the size and weight 
of its full-size VHS cousins. 

Like the full-size models, VHS-C cam- 
corders can play back your home movies 
for viewing on a TV set or dubbing to a 
VCR. Of course, they carTc play Holly- 
wood movies since they can’t accept a 
full-size VHS cassette. If you’re looking 
for a camcorder that can double as a 
home VCR, 6mm or full-size VHS are 
you’re only options. But VHS-C gives 
you another way to play back your mov- 
iesi The camcorders come with a special 
adapter that's the size and shape of a full- 
size VHS tape. Pop the VHS-C tape into 
the adapter and it plays in any VHS VCR 
much like an ordinary VHS tape. 

VHS-C camcorders, such as the JVC 
GR-C? and the Zenith YM6200, include 
the same lineup of features as their hill- 
side counterparts, But the VHS-C cas- 
sette has one limitation that some people 
see as a drawback: It only holds enough 
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EXTRA BONUS 

if you respond before March 25, 1987 



Why Are We Giving Away 
Famous Nationally Advertised™ 
SWIFT™ 1 ,000-Piece Tackle Sets 



for 

only 



as part of a nationwide publicity campaign, a 
/\ leading New York firm will give away one 
million (1,000,000) sets of its most expensive 
fishing tackle — Ihe Famous Nationally 
Advertised™ SWIFT™ 1,000-Piece Tackle 
Se ( — For only S5 to the first one million 
persons who return this announcement to 
the company address (below) before 
Midnight, March 31, 1987, 

Thu original announcement 
must accompany your request. 

No copies or photostats. 

These are the sa me SW IFT 1 ,000 ■ 

Piece Fishing Tackle Sets nation- 
ally advertised in leading media 
throughout America. Over 
1,000 pieces in all, it includes 
hundreds of hooks in every 
shape and size you'll ever 
need — including “top of 
the line" beauties like Aber- 
deens, American Kirbys, 

Limericks, Sproalx and Car- 
lisles. Plus dozens of floats, sinkers, 
brass barrel swivels, fly hooks, a 
hook disgorge r, heavy-duty fish scaler and 
much more. 



Whether you drop your line in fresh-water or salt, 
prefer lake or surf, stream or pond — you always 
know you'll have the right rig.. .for the right fish,..right 
at your fingertips. Little wonder that this is the fastest- 
selling (and most expensive) set of fishing Lackle ever 
offered by this multi-million dollar New York firm. 
These nationally advertised 1 .000-picce tackle sets 
will not be sold at this price by the company in any 
store. There is a I Emit of two (2) sets per address at this 
price, but if your request is mailed early enough 
(before March 25) you may order up to Eve. Every set 
is covered by the company's full one-year money- 
back guarantee. 

To order, mail this original publicity ad (no copies or 
photostats) together with your name and address and 
$5 for each set. Add only $3 shipping per set, (New 
York residents add sales tax.) Allow up to 6-8 weeks 



for shipment. Make check payable to RBM Ud. Mail 

to: RBM, Fishing Tackle Offer, Dept, 114- 114, 
Box 1709, Hicksville. N.Y. 11802, (R40070) 



DOFBLE- DECKER Jackie Box ...Only IS 



Bcsl-seJIinu SWIFT "Dtauhte- 
Decker"' with cantilevered 
ihdvts and 15 quiijk accetf a>m- 
pwLmunLN. Huge 162 cubic iriuh 
mam Murage section, Lifetime' 
CuiutrucEioii; will never rust 
ur corrode Yours for only S5 
wish your tackle 

scl if yuu mail your order 
before Midnight, March 25, 
(R4S620) 
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FACTORY DIRECT 
GRANDFATHER CLOCKS 



Do-K-YourMfl Clock KHb 



iii 



*300 






F>» W Prlas 

, Stating 
Undar 

^iMluAng ffl aM W M n bm diai| 

Ofl 

CompMvty Anmr 

__J, FB- I-L. I 

ino nnnnn 

• SnikJ 3/4" finrtiwOOdS 
black walnut, GFttfiy oak 

* huirtiwm quality 
■ Solid bfBM WtetGarman 

chiming mawfiWfli 
■nd diali 

a Easy Id aaMwiblv k4> Or 
compiatflly aUOivUblWd 
and flow**] 

■ a Money back guarifttM 

SEND tl FOR 
| 32-PAGE FULL 
* COLOR CATALOG 

EMPEROR’ 

( LOCK COMBVNY 



WORLD'S LARMST MANUFACTURER 
DFGfUNDFATWEH CLOCKS 
D#cn ?;v' £mp«Dr mduBii;*' Paifc 
Fi.inrvH ArntJ-na AMtt * P-fiDn* l- 20 a-Hft- 211 & 
I an-. i*Ttont*t*d in □ Do-k-TeurtMt Kill 
d Ftnw*} D-ocha 
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BUJLD YOUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUST! 

* FIFTY CENTS EACH 

■ BUILD A DOZEN IN AN EVENING 

■Ufr hr m- laUtfl itiml an m h 
#tMira£ i a n *ta-tru qi»- « tp, fji 
RUE -D.tiSFiF kw Md rfei taH ma w "«iu 

Ss-id E 0 C- TU 

pv- S«E TEUFLHE URPOWmail 
i \m i.iiuiinfSL suwiTiMtu urn zrm 



Mi LtMi ■ N+# AmrrinQtf S/ftipf* 

QAI TUHBIHC 

JET ENGINE 

•iii 14 ii*m * 4 ar w Pall-aw Pltna- 

11% oi. 1 L Y - h wpL IB IB«p 
PiMb 0*f*M*i« Sf KbtB- 
1 ' Ififf |.rF I ng flinln' 1 irrilta* BO H . P- -IPafeF prt;«rt, 
■iillUB'iolnM KnobylBlB. AlvDiAiai H>#r<llfiB Bfiti ln 4 UBIil- 
XI xrtt ^BifH dik* -n ■" M4UI Bkrtli^a 1-alp.a wHfe rwNOn* 
Xil*|P>r-,in1. P«r ui. up AnflU TKl*f W*». Pl'lffll UrB, 

«4i Fun pi-p» uHPdV ImwiMB wit" irlifce+i rtl-mnalMia^ 
■hi «f iNtfr^i»v #ftui«. ,Frk*_ IFPPfr _*_»■ e^.*. 
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Fortabl* St*am Claanar^ 

Swam ip 60 hcaml 

CLCAN: 

Englnti, Air FIMiri, Lawn Mawara. 

guarani*® gn lira «w* UUH iNfr 
L+d iOflii p?0(saiw lined Wt 120tM AuNll. 
pump i^quraa on hw wain; prn^e 
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PHOTO « VIDEO 

I si pc to record for 20 minutes at the 
^standard speed r The other camcorder 
formats can handle tat least two hours on 
one cassette. 

Fortunately, VHS C manufacturers 
have doomed chat by u*inn HQ circuit- 
ry they c+m add u second, slower record- 
ing speed called EP {extended ploy) with 
only a small reduction in picture quality, 
This allows the camcorder to record for 
one hour on a single cassette. Users have 
the option of recording at the 20-minute 
speed— which most people will find is 
more than enough rime for most applies ■ 
rions — or swirching ro the 1 -hour mode, 

If you Ye mlcre-Kcd in extremely com- 




Sony*? tiny 8mm' format Handy cam offer* 
pfrim- and -shoot simplicity , hut the record- 
onh camcorder new a pkw'h.ick deck. 



pact video, you miiiht ^Uo con.-iider leav- 
ing the world of VHS behind altogether. 
The flmm video format uses a unique 
miniarurtzed cassette designed especially 
for the demands of hooting home mov- 
ies. By using a special alh metal tape 
formulation^ these cassettes just about 
march the picture quality of VHS despite 
using a much narrower rape. And be- 
cause fimm uses an AFM ( audio frequen- 
cy modulation) process similar to Beta 
and VHS Hi-Fi home VCRi, it* audio 
quality is far better than VH5 or Beta 
camcorders. Though there is a wide 
variety of 8mm camcorders available, 
they fall into tw^ main groups; those that 
can piay back and those that can't - 



At the moment, Sony's Handycam Is 
the only model without playback ability. 
Barely more chan 2 pounds r it's the 
smallest, lightest Bmm camcorder on the 
marker, offering virtually no features 
except i rue aim-and-shoot simplicity. To 
view i he l apes you make with Handycam, 
you need the separate 8mm VCR sold 
with the camcorder. (Just a bit lighter 
than Handycam is JVC's GR-C9 h a re- 
cord-only VHS-C camcorder. You use 
the full-siit VHS adapter to play the 

rapes back in a VHS home VCR,) 

CtTinpareJ to Handycam t the full- 
feature 8mm camcerdrre — available 
from Canon r Minolta, Nikon, Olympus, 
Fentax and other? — -all provide playback. 
This means you can watch your tapes 
immediately in the viewfinder, we them 
on TV or dub them to another VCR, 
These models include essentially the 
same feature lineup as the VHS models 
(though not all have continuous white 
balance), with a few twists unique to 
T^mm. The cop -of- died ine configuration 
of Kodak 1 ! MVS {Modular Video Sys- 
tem), for example, includes the ability Eo 
record stereo sound digitally using a 
PCM recording process possible only in 
the Sttim formal. 

Finally there'* Beta* the original home 
video format and the original camcorder 
format. 

Beta has slipped drastically in popular- 
ity recently, despite its high-quality pic- 
tures, Today, only Sony sells the Beta 
format camcorder, called Becamovie. 
Though short on features — it's a reeofd- 
only system without an electronic view- 
finder — Beta movie offers stunning pic- 
ture quality, thanks to its Super Beta 
circuitry. If you own a Beta home deck 
you should seriously consider Be ca movie 
as an option for home moviemaking. 

Regardless of format, brand and fea- 
tures, the moat important thing about 
any camcorder is that it suits you. No 
matter what type you're considering^ be 
sure to give jr a thorough workout in che 
store. Make sure it's comfortable, easy to 
hold and that you like the image and 
sound quality. You wouldn't buy a car 
without a drive; A camcorder should 
get the same treatment. VM 
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NISSAN ANNOUNCES 



VALUE PLUS PACKAGE 
NO EX TRA COST 

uiiij 1 1 WORTH OF HOT EXTRAS-NO COST 
3 'JPJ ON E MODEL HARDBODY 4X2 OR 4X4 






NISSAN 
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NISSAN KING CAB 4X2 



DUAL EXTERIOR MIHROflS 



UNIQUE GRAPHIC 
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T he most popular subject* we 
photograph are informal 
portrait*, groups, sport* and 
.scenic shots. If you practice 
the fol towing tips on tram,- 
mg, composition, lighting and focus h 
you'IJ give a professional look to your 
photograph* and movie*. 

Portraits 

The key h soft, even lighting, which i* 
plentiful outdoors. Soft lighting hkk* 
minor fhwi by eliminating harsh shad- 
ows. On sunny day* find a shaded iirea. 
On overcast Jays, vmpJy shoot in direct 
light. In either car^e, add a little bit of 
reflected light in remove slight shadows 
that might emerge under the eye* and 
chin. For headland-shoulder portraits, 
like ihv example shown here, hold a piece 
of white mattbuard near the subject's 
chest, facing upward toward the chin. 

Portraiture demands that you give full 
attention to the subject. Eliminate any 
distracting backgrounds, either by keep^ 
ing them .simple or purring diem out of 
focu*. If you have an adjustable camera, 



use a large aperture opening (small f-stop 
number) to create a shallow depth of 
field dial puts the background out of 
focus. A telephoto or loom lens in the SO 
to 135mm focal-length range will pro- 
vide additional depth control. Longer 
focal -length lenses also minimire facial 
distortion that occurs when you're too 
close so your subject. 

You'll have less flexibility with fixed - 
lens compact cameras. Get close enough 
to your subject to fill the frame. Hold the 
camera vertically, keeping the film plane 
parallel to the face, Use slow films, such 
as ISO 1 00, (0 force the autocamera to 
show at larger apertures. 

Group portraits 

Compwe to fill the frame. Small groups 
might require you to hold die camera 
vertically F while larger otve* need hori- 
zontal framing. Keep the camera parallel 
to the group to minimire the body distor- 
tion that occurs in pictures shot from eye 
level. Also, maintain proper body pro- 
portions by getting down on one knee 
and aiming at the center subject. 



HOT 

SHOTS 



Practice makes perfect, so practice these 
fundamental techniques to bring professional 
results to your photographs and video movies. 

BY ARMAND ENSANIAN 



The moj/ popuhlr subject* we photograph 
drown Apposite. Fir fefr F Irons mpr portrait, sport* 
action, group poraaii. Left, fn>m top : mnk 
hndwape, juoset. Snapshots by Armand £nsanran. 
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Camcorder focused on kids from iott (hit) ureMs like umeffliance. Aagk camcorder to record short subjects 41 their Wl (tight). 



Avoid lineup!; whenever possible. 
Have the subjects assume different poses 
— sitting nr stand in g, leaning or kneel- 
ing. If you rt Photographing a special- 
interest grouping, take as ^vantage of the 
props that relate K> their activity. 

Sport* and action 

The key to success is knowing ihe sport, 
so you can anticipate where the action 
will be. Prefbcus ro that spot and follow 
the action with both eyes open. 

Action photography requires filling 
the frame for impact, but get ring close is 
often a problem— 1 especially when you're 
way up in the stands. The baseball shot 
seen here was taken under this handicap. 
Inexpensive tcleconvcficrs can add a lot 
of range lo your lens, A lx converter 
doubles 1 he focal length of a 200mm lens 
to 400mm— without much additional 
size* weight and eKpense. 

Lung lenses require stability for sharp 
pic 1 u ret. Steady your camera with a 
tripod or mpnOf>ocL Shoot at speeds of 
1/250 sec. and faster. Act ion-free ring 
fast speeds call fsir higher *peed filrm— 
especially with long lenses, ISO 400 



works well in bright daylights ISO 1000 
and up might be necessary when it gels 
cloudy , or injurs. 

Scenic pictures 

Ihe slight wide-angle lenses nf autofocus 
CLMtipacr carnenis tunkc [hem ideal lor 
scenic and landscape photography. To 
get the best results, use films with slow 
ISO ratings. If your camEra*s lens is 
adjustable, use small aperture openings 
(large f-stop number! and focus .it about 
30 it. instead of infinity. 

One way to enhance the beauty of a 
scenic is to shoot under early morning or 
late afternoon light. 'Ihe long shadow-, 
that are cast will add dimension m your 
picture** particularly if the scene con- 
tains large open spacer. As in the land- 
scape shown here, keep die horizon 
above or below rhe center line for a mure 
pleasing composition* Show with large 
open skies benefit from ihe vignetting 
effect of a few tree branches around the 
upper perimeter of the picture. 

For sunsets, shooting directly into a 
source nf light fools mo-,* camera meter- 
ing nyh terns into underexposing the pic- 



ture. This works to your advantage, just 
point and shoot (don't look directly at 
the sun through your viewfinder) with 
any auto exposing camera. Underexpos- 
ing creates richer colors in the sky„ and 
silhouettes foreground subjects. 

Video movie* 

All of the Techniques described apply to 
videograpby and cinematography. Con- 
dder movies && nothing tnnre than a 
series of still frames. 

Think nf videotaping a story in terms 
of a newspaper report: Show your audi- 
ence the where, when, who, what and 
why. Scare with a long advot to show ihe 
overall environment — the where and 
when. Use medium shots lo identify 
who, what and why. Insert interesting 
full -frame dose ups tor Impact. Shoot 
short hursL-h rather than long .stagnant 
scenes. To keep your audience interest' 
ed, limit shuts to 5 to 15 seconds. 

Mini in ire camera movement unless 
you're following a subject. Jittery hand' 
held images are hard on the eyes. Keep 
elbows tucked in and both hands firmly 
nn ihe camcorder or camera. Tripods 
and mo nopods take some of the weight 
off your hands, and let you pivot the 
camcorder smoothly for panning se- 
quence? such a? the one shown here. 

Some occasions do require long con- 
tinuous scenes. During speeches on^TV, 
prn-i keep the audience awake by slowly 
looming between ckrieups and medium 
shoes. If you stop taping for a lew 
momenta, change your camera angle. 
Use the autofading feature to open and 
close scenes. You can show passage of 
time between scenes by putting the image 
out of focus, then back in. 

In movies, it's important to under- 
stand and relate lo your subjects. Shoot 
short subjects 21 their level. Shooting 
down on children and pets, is more akin 
to surveillance than moviemaking. M 




Steady camerawork pirvrms jittery images that are on foe eyes, A fripoJ or .j 

monopc»J help you pm aertims a scene imopfoJy and even/y, as .shown. 
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Make your home 
into something special! 




That's exactly what your home will 
he when you fill it with Healhkll elec* 
ironic products - product! that make 
your lift easier and mure euf 
Within our diverse line are 
assembled products sure to enhance 
each room in your home. 

1 ■ Make your ent ryway 
more secure and easy to use 
with the Keyless Doorlock. 

You'll never again be locked olli 
because of lost or forgotten keys. 
All it takes is a simple fingertip 
entry of a four-digit code, and 
the Keyless Doodads unlocks your door 

2. Add a new 

dimension to YOU r 

living room with 
your own Comput- 
erized Weather 

Station, This Digital Weather Station 
displays urHO-thc-minute temperature, 
wind, aiid banjmemc pressure i leadings, 
along with time and date. 

3 . Give yOUr kitchen □ 

uy 

and efficiency with 



unique blend of style 

cy wUhour 
Digital Wall Clock. This 
easv-tu-build kit keeps time 
with q uam -crystal accuracy. And 
with its simulated oak wood^graiti finish 
cabinet, vault haw a time pierce thai fils into 
almost any decor. 





4* Put your den to 
greater use with this 
IBM PC AT Compatible 
Computer. Do word 
processing, personal 
accounting and more 
when you ran exciting 
IBM -compatible soltwareon 
your fast and powc rful H5- 2 4 ] And you 
can build ii yourself in just a tew hours. 

5* Bring the latest 
in digital tech- 
nology to your 
bathroom'. This Dig- 
ital Scale lets vou closely 
monitor your weight with electronic 
precision. And, it'shatfcrv operated mj 
it's safe to use right out of the shower. 

6* Add a video 
entertainment cen- 
ter Id your bedroom. 

Our l9 n -diagutiM] 
stereo TV kic gives you 
an extra-sharp eddr- 
corrected picture with full stereo sound, 
and convenient dewing Ehni >ou can con- 
trol from vour bed. Comes in a simulated 
walnut cabinet that complements your 






7 * Transform your^ 
recroom Into a" 
haven for hubby 
Fun. Put our Deluxe 
QR.P CW Transceiver in this room and en- 
joy superb HAM radio operation that ex- 
cells in performance and features. It offers 
expandable transmission and reception 
capabilities. 






, . 8 - Give your work he nth 

~ a touch of profession- 
al Ism with thlit okDIp- 

scopc. Whether you re a 
service technician or a hobbyist, you'll love 
the wide range of measurement otpabili tv 
our laboratory -grade Dual Trace 10 MH/. 
Oscilloscope gives you. 

9 m Add practicallty 

10 the utility room 
and save money, too. 

Am iid expe nsive food 
spoilage with our Freezer 
Almm ihiir 



/. 



pr. 



warns you when the inside temperature of 
your freezer rises too high. Preven t water 
damage with our Food Alarm that warns 
you of water that's w here it shouldn't be. 




Make : 



ake you 
coming and ao 



rur 

ig and going 
easier than even 

Your garage door will 
open with incredible 
case and^cpcndabilitv with our Deluxe 
suer. Easy io install, this 
td inclui 

security light. 

You'll find fun and excitement with 
every Heathkil product. Whether 
they're in kit form or already as- 
sembled, our products will help you 
enjoy yourlauinc mure than you 
ever dreamed possible. 



Garage Door Open 
opener is durable and includes a handy 




/VJi 




Heathkit 

Heath 

Company 









T hei nghr tool can help make 
any job easier- But no met- 
ier b«w trr 

co^tly 1 n camera can't create 
a picture for you. In this 
month's Special Report, we've devoted 
ftpact 1 to tips thal can help you make 
better p i l tu re* r Fo r o u r new pbott jgraphy 
contest, we'd like you to show u$ what 
youVe learned. Just ^rve us a picture. In 
return, you'll get a chance to inn one ul 
three super -automated ^mm Canon 
cameras. These computerized tuota can 
help make your future picture -taking 
easier and a whole lot better. 



Top prize is Canon's TO, possibly the 
moHt *ophtatkMtd program camera 
available — jind one of she easiest n> use. 

A* we noted in our hands-on review 
[PhorogT2ph}\ page 61, Apr. h &6), the 
T^O is a camera you can grow with. For 
the novice, its computer program han- 
dles [hr fundamental chore of setting 
rKpo.su rt* — I- slops »mJ shutter speeds. It 
even knows whether you're using a wide, 
normal nr telephoto lens, and set* expo- 
sure values accordingly. For anyone who 
musters the 1 28- page manual, the T9P\ 
computerized bagofirfcks includes three 
light - metering pan e ms and a motor 



drive that lets you shoot a hist 4 1 j frame* 
pet second, The shoot inti's comfort able, 
(hanks to the TO\ angled shutter- re- 
lease button and contoured handgrip. 
For all this firepower, the TW carries a 
suggested retail priceotS865 with 50mm 
Pl.fi kn^. It's the camera lens combo we 
use at PM when we test new films, 

Our second prise, Canon's T7Q pro- 
gram camera, ha*, a 50mm f/ 1 . 8 lens and 
a 1470 suggested retail value. The com' 
purer in die T70 set* exposure values, 
and adjusts for the lens in use. The 
automated film-advance lets you fire a 
frame each second. 



WIN These Computerized 

vt 111 35 mm Cameras 
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HARD-TO-FIND SCIENCE BUYS NOW ON SALE! 

America's Largest Marl Order Markei Place Of Unusual and Fascinating Values ot Science. Wealtier. Health. Electronics. 
Magnets. Tools. Science Kits Magnifiers Microscopes Telescopes and More. For Hobbyists Gadgeieers. Students and Educators. 
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SEE Lhe Most Affordable 
Helicopter in the World! 

ON VIDEO!! 
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THINGS YOU 
NEVER KNEW 
EXISTED! 
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PHOTO* VIDEO 

With Canon's Sure Shot Supreme 
— our ihind prize — you won’t even have 
to worry about focusing. This auio- 

cvcrything 35xn,m compact, gives you in* 
frand automatic focusing, and as our 
hands-on evaluation found (PAofo^ra' 
phy, page 64, Nov, '86 J s the Supreme 
fires its built-in flash automatically, 
when needed- Priced at $301, it has the 
same contoured handgrip as the T90. 

For a chance to win one of these 
cameras! send us a photograph that Jem- 
onstrates your photographic skills. Any 
format is welcome: prim or transparent 
cy, color or black and white. And any 
subject is welcome, too. 

You can enter as many photos as you 



wish, as long as each entry is accompa- 
nied by a copy of the official Entry Blank 
that follows this article. Read rfte accom- 
panying rules cartfutiy* If you want your 
entry returned after the judging, you 
must enclose a .self ■ addressed envelope 
with sufficient postage. In any case, we 
strongly suggest that you keep a copy of 
your work. We can’t be responsible for 
any photos not returned. 

Your entry must be postmarked before 
midnight March 15 and received by 
March 22* Winners will be notified by 
May L PM's Fhoiography Dept, will 
perform the preliminary judging* with 
the final selection made by Editor-In- 
Chief Joe Oldham. Good luck! Hi 



OFFICIAL CONTEST RULES 



1. On the Entry blank prnled below. Or Dn a 
sfcpsTOieahieeiGr oeper give us the mlprmehon on 
how you look yOLH phoio make and model o* 
camera, type of ?iri. aexossor^s u&mj. sort as 
Specif liters Of l^ghlng Also tel us when and 
whcf® you took (he pfioto and anyirmg unique 
about the crcunstances pr Ihe 'nvSy you seL up lhe 
camera,. 

2 . 'itHjr name and aodress must tw wntier. on 
each siid* or pnfil submirtsd 

3. Thfl?^ is no ljrnt to ihfl nunn&or o( entries you 
may Subml However, aach by must be mated 
seperaleiy anc be acccmpanted by Ms own entry 
blank 

4. An enlr^es become tne properly of Pcpular 
Mgowics and carrot be retunr^wf 

5. Entries w ! be ^jdsad er. originality rina^na- 
SjdTI. v=5ual imnaCt and conpositonal Skill. 

6 Preiimary fjdgr-g wii t»e dcoe by me Pho- 
tography Dop; acksors of Pctpular Mfcha^-.s 
From Ihe nlial sateaioris. [he rnal Winners wfl 
selected by Editor- In-Chief Joe OfeLl-am 

7 The aoosion of me judges is fnel Ho 
corrasdOrKiencQ of telepnone cals regarding ihe 
DGnlest w he accapled or aritereb nlO. 

B The irRi-prue wnrer will receive a Canon 
T90 camera srti 50mm 1 i .& lere, win e suggcsi- 
Od relail vauo OT SBSS Thi SOCOnd-prire 'Wlflff 
■receives a Canon 170 earner?! ^nd &0mm 1 i a 



Ians, s ^ggesled retail value -54 7Q. A Canon Sure 

Shot Supf&me camera, retail value S30t. goes to 
Che ChFd-pnze wrner AH and IMS ar* 1h^ 
responsitHily of the vmner. PCFulaa M?cmahc$ 
w'l £hp pnaes io the winnow, pfopad. by eommon 
carrier. 

9 No cash payment vdl be made *i place of ine 
pnzo No sUbshluhorts tor other eq^pment wa be 
made. 

ID. The contest ^s open 1o anyone resting in 
any at (ne BO Un led Slates except employees o" 
The Heafsl Oorporaton and meir (amites. 

1 1 . Entries shoUd be maied 1 o. Canon Camera 
Con-lfrsi ^opt^ir Mfrtharycs. P.0 Bo* 14A9. Nm 
YCffc. NY 10101 

12. Entries be postmarked betam indhight 
MercblS. 19&7, and neoftivedby March 22, 15B7. 

13. The wirtne* *il be noldied by May 1 . I 9#7. 
and may be asked locwcuie aquaufyvifl alfidevii 

Id. After the wfTF*r | S notil^Od. PD^Vl^l M?- 
CmAMCS wli prwide the winner's name lo anyDna 
who w^hes tf and wtx? sends us a stamped, self- 
addrassati envelope with Lhs requesl 

15. The winner must ayee-n wnthg IP hjtname 
snd photos beng used h -rpryjriciion with this 
comesl snd its resuiLs r. s future issue of Popular 
Mechanics aod as ™edia achreflisng and or 
trade. 

s& This contest is void where prohibited 



OFFICIAL POPULAR MECHANICS 
CANON CAMERA ENTRY BLANK 

I Here Is my entry. I agree to abide by the above rules. | 

I Signature; j 

I Camera IVfake and Model: | 

I Camera Lens: I 

I Film Brand and Type: ' 

1 Filters, Lights. Accessories: ’ 



When and Where Photo Taken: 



Special Circumstances juSe separate sheet of paper if necessary): 



Name 

Street Address 

City State Zip 

Telephone 



u 



Clip and mail to: Canon Camera Contest Popular Mechanics, P.O. Box 
1409, New York, NY 10101. Entrres must be postmarked before 

midnight March I S, 1987, and received by March 22, 1987. 







tape good. 



In this imperfect world. some 

videocassette record ings took worse than 
others. That's why NEC invented the new 
DX-2Q00U It's the world's first VCR with 
Digital Ntoise Reduction— a computerised 
system that actually improves the picture 
On the left is a dramatization of a 
noisy videooassette (Noise can arise from 
repeated playing, off-air recording, 



copying, etc .) You can see snow, grain, 
and g Irtches. On the rig ht is the effect of 
the same tape, as it would be played on 
NEC's DX-20O0U. The snow has melted. 
The f uzz has f led . And the g litches a re 
gone. Digital Noise Reduction not only 
improves the picture on bad tapes, it helps 
even well-recorded tapes look their best. 

So if you want to see the cleanest 



picture from any VHS cassette, see your 

NEC dealer. He’s got good news for bad 
tapes: the DX-2GOOU with Digital Noise 
Reduction. 

SEC 

We bring high technology home 

fQR MQ«t iNfORIWVTKIN OUC: £312? B50 §H>0 

l*C *..!« * A i*k , Utt l uk*— 4 Prve. ■■■Js.d [W 4 iyi^- 
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* 4569 , £ 14.35 

FBp*r bound 



6036 . $ 18.96 





DO IT YOURSELF 

Hake any 



116. $19.95 



40 books to choose from! 



4530. $29.95 
lenum h 1 ) 



o umri Affir m 

6056. $17.50 



P0PULAH SCIENCE BOOK CLUB 
l»T FOR 00-IT VOtmSELF 



The Beit How-To Authority . . . PSBC is the largest and 
Oldest special-interest booh dub serving successful do- 
it-yourselfers more than 25 years 



WOODWORKING ■ HOME REPAIR & IMPROVEMENT 

• WIRING. PLUMBING, HEATING, AIR CONDITION IMG 

• APPLIANCE REPAIR * RESIDENTIAL CARPENTRY * 
REMODELING • WIRING • HOUSE BUILDING ■ 
ENERGY • METALWORKING • AUTO REPAIR > 
much mural 



5350. $39.95 



The Best Do-It-Yourself Books . . . PSBC editors comb 
the country searching for the finest, often hard-to-find 
books on today's important homeowner topics: 



* 1841, 926.95 



Exclusive “Popular Science Books". . . PSBC serves Its 
members best by commissioning the lop how-to wi iters 
to produce definitive books on important Club subjects. 
See bites with * These are cream-of-ihe-crop handy- 
man books available nowhere else at Club discount. 




BUILD VM ttWI 

wnnuvkSFTS 

i FUWTljHE 



* 176.524.95 4 SOI. $27.95 * 1200. $17.85 hpafawnd 




Big Bargains - UP TQ Wtt DISCOUNT . . .PSBC saves 
you plenty on hundreds of special book bargains offered 
throughout (he year to the membership. 

Quality Production Standards. . . PSBC selections are 
printed with careful attention to detail on paper, print- 
ing. binding. You'll use these books lor years 

NO-RISK GUARANTEE . . PSBC guarantees your 
complete satisfaction -or you may return your toining 
hooks at our expense 
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ESTIMATING 

HOME 

BULONG 

costs 




* 09. $19.95 6075. 516.95 6027. $14.95 5082. 519.95 5081. $19.95 - 109. 515.00 




6944. $16.95 * 42. $17.99 
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AND DO IT RIGHT! 

& s 3 9 5 

and save up to $91.90! 

with NO-RISK Free TriaJ membership 
in Popular Science Book Club 

You simply agree to buy just two more books in a year. 



FREE 

O BenctatoP 

Reierenc* 



ohm yon join 

TTip BENCKT10P REF- 
ERENCE flrves you irtslant 
answers id fiLirtctradi of 
dtHl-yOUm#IP quOal ions 
on WttHEWOr* mft. Joinery 
Dfiftil*, Veneers. Uifiinfilei 
Fastening, Shirpotung. 
Grinding, Concrete, Eterical 
work, mare 1, 46 pig 6*10** 

G ages All iiiustraled' Sups' 
andy and indiapanhabls 1 



5673- 

Si-9.95 



5B?8- $21-95 



c0 «siwcno | ' 



190. $29.95 

JcDunla Aft 2) 



HOW POPULAR SCIENCE 
BOOK CLUB WORKS 

ENJOY SAVINGS UP TO $91 JO NOW . whw 
you sake* any 3 seloclrons hone lor mil $3-95 plus 
dflfhwy and namjling Simply Indiana your 
choices on lhe attached possage-irag card and 
rrraii 

CLUB MEMBERS' BULLETINS .. Fitegii times 
a yea i youil rocdEvp a Club Mamber’s BuHffUo 
package Ossr ubiog me coming Main Selection 
Euid nearly 100 nddiskinftl boohs you may tb&sse 
from, m addinon, up to 4 linw a year, you may 
r Bcmva sDlociad m^iluigs on seasonal and annual 
product oi interest Id numbers II you warn the 
Mum Sfi^ociion. only. do nothing: h will t» sem to 
you aulomaticalJy \l you want another book - or 
no beak— Indent your whiles on the Porm provjd- 
edEtnd return Dy Asia snowi You will; always have 
ai laasl 1 0 days to do itue Should 1 ho bulfeim ar - 
nivffJalB and you receive -an unwanted £elocli<n. 
you may return it at our fljpunsij 

UR TO75*b DISCOUNTS . . Dub prices range 
horn S-5 S3 for apodal book bargains oflm &d of su- 
per savings up So 75% and WW more all Ihe 
way lotichly-producad, very spadal books that Jilt 
as high ns 5S0- and mere — ail offered to members 
At eidu! srve Club discounts 

FREE GIFT wim cancellation privilege You 
may cancel your membership aJ any time aher 
buying |u»l iwo more tfli&cimns of yoor ehwat 
within a year To fry 1+i?s ntMisk. ho-aWIgal ipn-to- 
buy utfor, rrtflil tno attached eand-a valuauJE 
FFIEE GIFT n yours Id keep Jusi tor tooting tf aA> 
it to card 
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I f was 75 years ago that Missourian 
Guy Smith got the idea of loading 
mutton picture film into a still 
camera- Today, the 35mm film 
format reigns .is the most popular 
camera type worldwide , its I x lYidn. 
image she— capable of sharp enlarge- 
ments — facilitates a small, portable cam- 
era Suited for pros and amateurs alike. 

Enhancing its popularity is the emer- 
gence of the torally automated point - 
and- shout }5mm camera. In the past, 
the need to focus lenses, set shutter 
speed, aperture and film speed kept most 
casual photographer* away from 15mm. 
Instead, they opted for fixed focus, fixed 
exposure snapshot cameras that use the 
smaller I 10- and disc-film formats. 

Now diar electronics technology has 
automated these routine focusing and 
exposure chores, virtually anyone can 
obtain the superior photographic quality 
of the 35mm format. Besides its larger 
image silc, it gives you a choice between 
slides and print*. With disc and I 10, 
you're limited to prints. Additionally, 
the 35mm format hewt* a wide selection 
of film speed*, from slow, super-fine- 
grain ISO 25 to action- stopping high- 
speed ISO 3200, No other film former 
has such a range to cover virtually every 
picture -taking situation F 

You'll find two basic types of 35mm 
camera today. The top-seller is the fixed - 
lens, automated compact. The ocher is 
the larger, conventional 35mm camera 
with interchangeable lenses. Whereas 
compact 35s art almost always fully 
automated, including focusing conven- 
tional 35mm camera* give you a choice 
of operation- At one end of ihc spectrum 
there's the totally manual camera, at the 
other end everything's automated, in- 
cluding focusing. Between these ex- 
tremes you'll find cameras with varying 
degrees of automation. They're called 
program cameras because their internal 
electronics are programmed, computer- 
like, to automatically set the right expo- 
sure values for the type of picture you're 
shooting. 

By the way, automated conventional 
cameras always give you the option of full 
manual operation and focusing. On 
compact 35s„ manual controls are limit- 
ed or nonexistent. 

With few exceptions, compact 35s 
focus your picture for you, instantly and 
automatically. You simply tine up your 
subject in the target area within the 
viewfinder r then press the shurttT release 
button. 

Most atitofocus compacts use a beam 
of infrared light to measure the distance 
from the camera to the subject. Others 



Varying levels of electronic assistance are 
found in (i?ppttsilc t from top) CjlWflV 

7'9C rmitriprogTAm SLR „ autoftvm OM- 
?7AF Olympus SIR, Kodak Kt2 
autofticu^ Jffnm comp.-it.-i, FT- / program 
SLR uith motordrive hy Konica, 
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SNAPPY 

SHOOTERS 

Today’s 35 mm cameras come plain or fancy. 

But built-in electronic circuits put a pro 
photographer behind every viewfinder. 

BY STEPHEN A. BOOTH , PhotogTaphy Editor 
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The ability to change fcnre* is 
what the comvntfonaf 

JSinm camera so versafife. 
Football photo* t eaten fa* t 
fail m New York Gain:-' 
training camp with Canon 
T7l^ and room lenses, 
illustrate the effects you'll get 
with dtflcrent fool hrngth*- 
Ahm'Cr kft to right: 3$mm 

wide angle r >Umm normal 
lens, TiJmin moderate 
telephoto. Below, left to 
right - I Jimm and 

21 Omni tek photo. 




Camera manu^clirnzv 
produce .1 wide range ni 
lenses h tr their I'iinicmv such 
.rs the Olympus fcirm/v ot QM 
femes pictured hem. 
Additionally, there arc 
specialty manufriTLrjm who 
produce k Ji.ws for a variety of 
camera brands. 




PHOTO ■ VI DEO 

u^e sonar for rangefinding. In either 
case, once the distance is measured , the 
camera's electronic* activate a motor that 
focuses the k'TV, eleTfiL'cits. It you're- |OD 
dtisc to the subject a light in the view- 
finder [ells you the camera can't focus. 

Every compact 35 sets exposure for 
you. and most select the proper film 
speed P too. They peform the Lit ter chore 
by reading the DX code found on most 
film canisters. To set exposure, the cam- 
era measures the amount of light in the 
scene, then selects the correct shutter 
speed and aperture (f-siopl comb [nation 
for the type of film in use. 

Compact cameras select exposure 
from nearly as wide a range of shutter 
speeds and f- scops as conventional 3 is 
offer. Shutter speeds run from % stx. to 
l / w sec, at a minimum. Aperture vane* 
from a relatively fast ffl.8 (Jmnigh a 
deep-focusing (/ 12. They'll handle film 
speeds from ISO 25 through !600, 

Their light metering patterns read the 
average illumination in the entire scene, 
but are weighted toward die center of the 
image area — where the must important 
subject k likely to he, If there's a signifi- 
cant different* in the lighting between 

m 




the focus point and rhe the rest of the 
picture, the moat sophisticated compacts 
adjust themselves to expose the focal 
subject properly. This might require the 
camera TO fire ll> built-in fla*h« Just 
about every compact on the market in- 
Corporates a quick-rccharging flash in the 
camera body. The most sophisticated 
compacts fire the flash automatically' 
when they sense insufficient illumina- 
tion, Other compacts use an indicator 
light to tell you flash is needed. 

As tor the lenses on 35mm compacts, 
they are both the strength and the weak- 
ness of these snapshooters r The weakness 
isn't one ot quality’ The glass or plastic 
optic* produce wonderfully sharp im- 
ages. What makes this all the more 
amazing is the face that most compacts 
ftcrni-wdde -angle lenses, whose reso- 
lution Can sometimes blur slightly at the 
edges of the picture. These semi widcs 
( J5 to -fCmm, compared to 50mm for a 
normal lens) are ideally suited for casual 
mi pshoo! i n g i n t halt hey capture a broad 
field of view without overemphasizing 
the distance between objects. So what's 
(he weakness of the compact camera's 
lens? The handicap is simply that you're 
stuck with [hat permanently mounted 
optic. Unlike conventional 35s, you 

FOQtBAIi PHCTDV 0* SUFYCN * BOOTH 




can't change lenses L lor exiimple, when 

you might want to use a telephoto to 
capture distant subject*. 

Th is lack of flexibility was the short- 
coming of the compact — until recently. 
The SatesE breed of auto-evrry thing com- 
pacts coming on die market gives you a 
choice between normal (35 to 40mm) 
and moderate telephoto (60 to 80m mt 
operation. Some companies call them 
dual-lens compacts, Others dub the cam- 
eras bifocal. You select local lengths 
either by pressing a button or by rotating 
the lens turret. In eilher caw?, the view- 
finder image changes with the tens so you 
can see exactly what you'll register on 
film. Focusing is infrared -automatic at 
cither focal length. Though these switch - 
hiding compacts still don't offer the 
infinite lens-seleclion flexibility of con- 
ventional 35s. they are quite versatile. 

Gdier feature* you can expect to find 
in an auto-everyching compact include 
motorized film loading, advance and 
rewind. Self- rimer, frame counter and 
battery-cheek indicator are also par for 
die course. Some model* let you override 
the auto -advance feature in order to 
make multiple exposure^ 

As a result of the aeMo-cumpact's suc- 
cess, many of its features are now- finding 
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Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how ... 

... send NOW for your 




free Lifetime Security Fact tat 



Your FREE Lifetime Security Fuel Kit tells you 
how m make SlFt.00 u> s.-MMMI an hour in your own 
Folcy-Jidsaw Full-Service Saw and lixd Sharpening 
Your FREE Fact Kit explains how you can; 

— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

- — operate a CASK business where SO 0 of every 
dollar you take in is clear cash profit. 

And ir is* so ettsy to team. Foley- BeUaw gives you 
all the facts and instructions. No previous experience 
or special training is necessary. Ail you need is the de- 
sire and ambition to lx- your own boss. Foley- Bctsaw 
tells you everything you need to know to he 
successful 

There's plenty of business where you live to keep 
you busy. It doesn't matter whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
to earn a steady income. You'll be able to sharpen all 
types of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Fiiley-Helsaxv Full -Service 
Sharpening Business can provide 

, . . CASH for future security or supplemental 
income 

. . . CASH for travel, vacations, fishing trips. 

. . . CASH for the things you’ve always wanted! 

And you'll be able to set your own hours and not 



have to worry about layoffs and strikes. There are no 
franchise fees. Best of ail — age or physical condition 
is no barrier — any age person can succeed . 

You can he like Steve Taylor or Brookville. Ohio, 
who told list 

“ . , . the first year I grossed £ 21,000 00. ” 

Or James B. Jones, of Albuquerque. NM who reported: 



"This past summer my sates and service amounted 
to almost $6,000.00 a month. ” 



But you've got to get the FACTS before you can 
get started, So WRITE NOW lor your FREE lifetime 
Security Fact Kit, It's yours to keep with NO 

t >Bl.KrATlON i 0 ""* 1 * 

20 390 FWd Building 
K*rti#* Chf, Ulmicurl B4111 




□ VE5, I warn to Know morel Pl&ase rush 
my FREE Litetime Sec-unty Fact Kit 
No owigation 
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TESLA COIL SECRIIS 

Psfl* rrT>,igh rhn pn.,i:-. nr-i-ntirnHs .v h 
birfdar cl lightr<>: -tg bait n^noratDi;-' i-nci Edible 
iSiHQiftTis and hfecretir fu-* hiid 1 papsr&at - 
QrdoinD 4317 $6 >5 



Alt EH NAT ilfl SiCPf TEL 

Get lhaifsapida al ^ alls From UL-Timon u-jId ^tg^ngtpife 1 
fi...niisa!s fngtnr Af: riC IHplUiH i:hdiu«i UmllEneis da 
ImhE hi- *aU1iriH and n^irj 1 Gal fld c^clu AC Irnm corn- 
mrjp induc1*ur' mpEcr N*:< ii^.vii i r^] 1 J*m pjc. 
i:jpnM.iiH ■ Socrrlii 

Order na 30 fl.OD 1 

flUN THREE PHASE MOTUHS DN 
SINGLE PH ASF PdWFfil 

Ehi-eS □fuvar'i meihpds in uir tinea tha turn dF thr 
century' rjc malar m^iifidirlg 1 tn- h d(Kie u flfr. eiAihpiJ 
bMMflU 

Order aa. 81 tj 00 



Giant How-to Catalog! 

TJ-’icave' lire. lor r^te popeffurk ■ le«1 
taakf. indi_-Ltri.n rp-Targrir a-l a n all typ»| al 
Mduiufr l-i ^Oui'fl! v a( '■ -ir al ifw bt iM s 

anpinH 'spy ■ Hacli j'i'es nllei > \ " i ’ cr-aiqv 
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diesr way ih(0 con%ncntiana] n inter- 
changeahle-icm 15 h. Thtntgh autofocus 
is tiitiiiuLl to a handful of modc]s h auto^ 
^(kitiurc pTUgitum arc widespread—but 
wiry in the amount of AE they offer. 

For example, some cameras simply 
grvr you shutter-priority or apercurt- 
priori ty AE, This means you set one 
para meter — let's say a fast shutter speed 
for action -freezing $pons photo^ru- 
phy— Lind the camera automatically se- 
Lee ii the correspond in# aperture. Other 
cameras might give you A totally auto- 
matic exposure program. Sec them for 
PROGRAM and they select the best shutter 
speed and aperture for the lighting. 

Besides a basic program, some cameras 
give you a choice of ACTION or DkPTH 
programs. The former gives priority to 
shutter speeds that freeze action. The 
Lacier favors small, apertures (large f-stop 
numbers) chat put more of the picture 
into sharp focus. 

A variation of the action-depth pro- 
grams. results when the camera manufac' 
Hirer devises programs for specific types 
of lenses — generally wide-angle, normal 
and telephoto. These programs take into 
account the optica! characteristic of each 
lens type. With telephotos, for example, 
the program selects relatively targe a|>er- 
tures (small f-stop numbers) to admit 
more light to the film, and relatively faM 
shutter speeds > to stop action. 

Lenses— and the ability to change 
them — are what make the conventional 
35mm camera so versatile, Mach camera 
manufacturer offers 3 widi- family of 
femes That can he used with any of its 
cameras. Some are quire specialized. 
Others, like the loom lens, lend them- 
selves to multiple uses. 

Sometimes, chr If ns h 1 'dedicated" to 
perform a specific function with a specif- 
ic camfra. That's the case with the 
handful of autofocus mg conventional 
J5s, Only [he dedicated AF lens will 
automatically focus for you when at- 
tached 10 the AF camera. Other lenses of 
tht same brand will let you tak-e pictures 
with the AF camera, but you 1 ! I have to 
tocus manually. (Minolta 1 * M»xxum sc- 
nts of AF cameras is the exception: Only 
Majcxum lenses can be used with a 
MiOCCum camera, and they ciin^ be used 
wiih any other Minolta camera.) 

Given the similar amounts of automa^ 
tion available in compact and conven- 
tional 35 mm cameras, making a choice 
between the two depends on your level of 
interest in photography. The conven- 
tional models give you the option of 
buiiding a system of lenses and accesso- 
ries as your interest and abilities grow. 
The compact is pretty self-sufficient and 
doesn’t permit such expansion — bur you 
can tote it to die New Year's Eve patty 
with the confidence thai your pictures, at 
least, will keep their resol uiiom PM 
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T oday 1 ® cameras load them- 
selves * *et their own expo- 
sure, focus automatically, 
then rewind the exposed 
film. But one thing they 
aren^t smart enough to do is take care of 
themselves. Thatis your job. Cameras 
and camcorders don't require a lot of 
maintenance. A few tips and common 
sense ts aU you need to keep them 
shipshape. 

Most recent film cameras rely on bat* 
eery power for built-in metering systems 
and other functions such as built- in 
flash, autofocua* film advance and re- 
wind, The thing to remember about 
batteries is to use the correct type and 
prevent them from corroding. 

Button -type battcrio might look alike, 
but they vary in voltage ratings The jiamc 
holds title for AA-ske batteries. Rechar- 
geable AAk put on l lower collage than 
die conventional throwaway kind. If 
your camera manufacturer specifies alka- 
line batteries, don't use rechargeables. 
it'ii okay to upgrade from alkaline to 
silver oxide batteries* where applicable, 
as long as you maintain the required 
voltage rating. 

Most batteries will leak given enough 
time, so the trick is not to give them 
enough time. Unless the camera manu- 
facturer says otherwise, always remove 
batteries when storing your camera for 
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CLEAN 

MACHINES 

Cameras and camcorders are precision 
instruments that need tender loving care. Use 
the right accessories to keep them shipshape. 




LENS-CLEANING 
TISSUES .ANoj 

SDEJLTION 



JEWELER'S 
SCREWDRIVERS 



-iMM VIDEO 
HliADCLEAlffijy 
TAPE AND LIQUID 



CLEAR LENS FILTERS 
AND LENS CAP WITH 
SAFETY CORD 



jVfctmienafTce accessories { below) are 
ncc<yr.iirjeA /nr and camcorder*. 



BY CLIFF GROMER 




PHOTO* VIDEO 

more ihan a month, and install fresh 
haitcrics m unte a year — even if the 

old batteries are still good, 

Fre?.h hatterki are only part of the 
elec meal story. Often, a thin layer of 
corrosim builds up on batteries anti 
battery contacts. This creates high resis* 
Eance, causing symptoms similar to those 
displayed by weak or dead batteries. To 
remedy this, periodically buff the haiiery 
contact surfaces by rubbing them on a 
coarse cloth such as your dungaree*. An 

alduhiJitKii^enCii LolCfin suah will 

freshen up your battery compartment, 
and a rubber pencil eraser does a great job 
of cleaning fouled battery contacts. 

Water is public enemy No. I to your 
camera — and you don't have to drop 
your snapshoots into the drink for water 
to do iu deadly work. 

A light Jri-de, fog, rnisl and even high 
humidity can form moisture on delicate 
mechanisms, causing mist, corrosion and 
eventual breakdown. Even taking your 
camera from the cold outdoors into a 
warm room will cause moisture to com 
dense on the body and lens, and eventu- 
ally seep its way into the inner working*. 
The trick here is to put your camera 
inside a plastic bag before coming in from 
the cold. This way* moisfurt will con- 
dense on the hag, not on your camera 



Similarly, if you store your film in the 
freezer to keep it fresh i allow it to reach 
room temperature Ur fore loading at into 
yuur camera. Otheiwutc, moisture will 
condense on the film inside the camera 

and eventually cause big problems. 

The plastic bag trick is also a good idea 
when shooting in a light rain. Punch a 
hole in the bag for the lens to peek 
through. Seal die bag around the lens 
with tape or a rubber band, A large! thin 
bag will let you operate the controls with 
little difficulty. Keep that plastic hag 
handy when you take your camera to the 
beach. Thar 1 * because &and is public 
enemy No. 2. A grain of sand lodged in 
the wrong place can jam up [he works 
and stop your camera cold. Grii in the 
back of the camera can scratch film. 

When storing your camera, avoid high 
heat and humid conditions. The rrunk or 
rear window shelf of a ear parked in the 
sun can get so hoi that lubricants inside 
she camera body and lenses might liquefy 
and run. This can create electrical and 
mechanical problems inside the body. In 
[he lens, lubricant can run onto internal 
dements, causing optical problems. 
Melted lubricant also can work its way 
onto diaphragm leaves, where it might 
cause sticking and incorrect exposures. If 
this happens, you’ll need a qualified 
repairman to undo the damage. 

Storing lenses in high humidity can 



promote fungus gfLiwrh on the glass 
element*, so keep your cameras and 
Icnsc* in a cook dry location. For added 
moisture insurance, get a packet or two 
of silica gel to store with your equipment. 
You can buy this at most camera stores. 

To clean your camera and lenses, get 
together the following materials: lens 
tissue (not eyeglass tissue L denatured 
ethyl alcohol (not rubbing alcohol) or 
commercial lens -cleaning solution* cot- 
ton swabs and a rubber squceze-hulh with 
a sofr earners hair brush attached, 

RtpleNOn I when cleaning your equip- 
ment is not to take anything apart, or 
adjust or lubricate your camera in any 
way. Do not touch anything inside your 
camera with your fingers P as oil from 
your akin can cause problems. Specks 
you see in the viewfinder might be caused 
hy dirt in the pentaprism. This requires 
disassembly by a [rained technician* and 
should be done only if you can't live with 
the offending specks. Otherwise, leave 
them alone. Don’t try to dean the view- 
finder by rubbing the focusing screen. 
This can damage the delicate moire pat- 
tern on the screen. Dirt jjpcdb in the 
viewfinder wit! not affect your pirfure.s. 

Ride No, 2: Don't use compressed air 
on functional part* of your camera. Once 
you've removed the lens on your 3 5 mm 
SLR, it's always tempting to take a can of 
compressed air and just blast out all the 
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& MICE FOREVER, II 
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FAMOUS NATIONALLY ADVERTISED 

ULTRASONIC 

ununator $ 9*5 

UNBELIEVABLE BUT TRUE? 

As part □< an. enormous public My campaign to increase I he 
awareness of th# convenience of usmg Uliresonic Pest Control 
ip tne average home, me gigantic New Vork firm oi (he Direci 
Connecuon wiM give sway one minion (1,000,000) of (he famous 
EhminatorTM Ultrasonic Pest ConlroT System lor the 
ufi believable publicity price dI only $9.95 each only to (hose 
who write to the company address (below) before Midnight, 

March m 1902 . 

These Ultrasonic Eliminators are NOT copies. These are the 
same famous Pest El im majors that have been nationally adver- 
tised in (eadtng publications ihroughoui America* the same 
type that have been selling In this country 1 ! most prestigious 
catalogs for up loten times the price and ^uat recently advertis- 
ed on television for much* much more. These are by far the 
faslest selling and most eifective rodeo! and insect 
eliminators ever sold by this multi -mill ion dollar New York 
Firm. 

The Eliminator tw is the I ale si in Ultrasonic Pest Control 
le-chnoiogy. These electronic units put out an me red idle Utf 
decibels of ultrasonic sound pressure thal actually attack the 
nervous systems of mo si common peels forcing I hem lo leave 
your home lor good! Don' l worry — these high intensity sound 
waves are oul of the range of hearing ol humans and most 
household pels such as dogs, cats, fish. birds* and l arm 
animals These remarkable units have been proven to be 100% 
ermromentally safe and cause absolutely no interference to 
televisions, radios, pacemakers, hearing aids or ocher elec- 
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NO 

DEALERS 

PLEASE r 

Ironic equipment. 

Now you can finally stop wasting your money on can after can 
of | hose cosily bug sprays. Avoid Keeping tojtic, dangerous 
chemicals* sprays, and powders in the house — especially if 
you have young children around. No more dirty roach Of mouse 
traps. No more mess or cleanup ... because I he Eliminator 
drives them away and keeps I hem away I All you have to do is 
turn ll on to rid your beautiful home of those Irr Hating peals 
forever! 

Each Eliminator is covered by the company's standard money- 
back guar an iee and has a full 2 year consumer warranty. There 
is a limit of Iwo units per address at (his price, but if your order 
is mailed early enough 1 before March 35) you may request up to 
five. These Famous EliminatonM Ultrasonic Pest Control 
Systems will not he sold at Ihls price by the company in any 
store. 

To order, mail your name and address and 19.95 lor each unit 
you are requesting, Add )uat 12 shipping and handling no mai- 
ler how many units you are requesting. Allow up to 4 ■ 8 weeks 
lor shipment. Sorry not available in Colorado. Mall lo; 

The Dlr#el Connection, Dept. B1 30 
37 Wut 2flth ST. N.Y, t N Y. 100 10 
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dust from inside your camera. But clean- 
ing a camera is not like blowing out a 
dogged fuel tine. 

First of alL technicians at major cam- 
era companies and independent repair 
centers warn that there's a chance some 
of the propellant will spray out along 
with the atr, This stuff is oily and nasty 
and will coat lenses, mirroni and every- 
thing else inside your camera, especially 
the areas that should be clean and dry. 
Because this oily residue will not evapo- 
rate, you'll have a problem. 

Secondly, the same experts caution 
that the air pressure from some of these 
cans might be too high for camera clean- 
ing. It can blast dust into delicate mecha- 
nisms instead of out of the camera body. 
And some cameras with exposed light- 
meter components actually can be dam- 
aged by the air blast. 

Remove dust from tense* and mirrors 
with the best tool for the job — a rubber 
squeeze -bulb with camel's hair brush 
attached. If the mirror is still dirty, use a 
cotton swab moistened with a drop of 
denatured alcohol. Don't use your finger 
and a piece of lens ri^ue „ at you might 
hit other areas inside the earner a 1 or 
scratch the mirror or knock it out of 
adjustment, Use the swab also to clean 
the rmy-like lens mating surface of the 
camera body. Never breathe on lenses or 
mimm and then wipe them off. 

To dean tense* > first gently blow away 
loose dust* Then use lens tissue (not 
eyeglass tissue — which contains silicates 
that can scratch soft optical glass} moist- 
ened with a drop of denatured ethyl 
alcohol (not rubbing alcohol) or a com- 
mercial lens -cleaning solution. Clean the 
front and rear lens elements by rubbing 
gently in a circular motion. Finish the job 
with a piece of dry lens tissue p to pick up 
any remaining dust or moisture- The 
greatest danger in cleaning your tenses is 
to mb off their mukicoating^ So be 
gentfc, and avoid overdcaning your 
lenses. Clean them only when needed. 
The same goes for camcorder heads: Use 
a video headeteaner only when you see 
picture deterioration. 

You 11 reduce the necessity of cleaning 
lenses if you keep a UV (ultraviolet) or 
skylight filter on your lens at all times. 
This will not affect your exposure* or 
pictures, and will protect the front cle- 
ment of your tens* An even better way of 
preventing dirt from getting where it 
shouldn't is to secure lens and body caps 
when your equipment is not in Use, 

Camera and lens screws sometimes 
loosen due lo vibration. Check them 
periodically with a good set of jeweler's 
screwdrivers. 

Follow these simple maintenance tips 
and you'll help your camera keep collect- 
ing memories, instead of collecting dust 
on some repair shop shelf. IW 
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under* teer would go a long way to 
milking the Bonneville EE feet ns good 
over the road as il does on the race- 
track. 

Alfa Romeo Milano Gold 

The Milano comes in Silver, Gold and 
Platinum model* aiul t at leas than 
$13*000* the Silver model is much mure 
ear than other sedans in its price range. 
Even at Sld r !M.HJ, our more pricey tc*t 
car was still substantially cheaper than 
the other cars in this group, with the 
exception of the Sable. We'd say the 
Milano is a bargain* 

Some sports sedans are mundane 
family cars hotted- up with belter tires, 
suspension and appointments. The Mi- 
lano is more of an Alfa GTV6 sports car 
with sedan bodywork. This puts it at 
something of a disadvantage in a test 
like this, which rewards the competent 
ali-arminder ami penalizes the very 
narrow-focus machine. And the Milano 
is narrow -focus- Drive it at 5a mph, and 
you 11 think it's a noisy 1 bouncy bore. 
But hammer on it cow brio in the Italian 
way and it springs alive. 

Alfa's 2.5-liter Vfi is smooth ami pow- 
erful It zipped the Milano to fourth at 
the dragslrip, while the highly refined 
GTVG suspension got it through the 
slalom and skid pad third. Despite driv- 
ing it Hat-nut nearly ail the time, our 
testers were able lu get 16 mpg cull of 
the Vti_ Il was mid-pack in things like 
luggage space and interior room, but 
that's not why you buy an Alfa, 

You buy an Alfa because, as one 
tester said, ri Ifs a real sports sedan, a 
real driver s car. Keep it on the boil and 
you’ll have the lime uf your life. IF you 
stopped to think about it, you'd realize 
you’re really uncomfortable, you can't 
hear yourself think and your hot sports 
ear looks like a test mule for a VW 
Jetta. But who cares? You Ye having 
too much fun to notice/' 

Mercury Sable 

The Sable — and sibling Taurus — ss the 
sales success of 1986, and no doubt 
these trendy sedans and wagons will 
continue to be popular for years. Bui 
the Sable is not really a sports sedan. 
lt p s a typical American family car with 
aero-look styling. And that’s okay. The 
market for ears like this is a lot larger 
than the market for Alfa Romeo Mi la- 
nos, for example. 

Our Sable got excellent fuel econo- 
my, and il has the largest trunk and the 
most interior space in this group. At 
the track, however, the Sable was dead 
last or nearly so in every teat. Hall uf 
the blame can he bid to ihe Firestone 
Supreme M -fS tires. 

Our testers complained about, the 



mushy suspension r the ill-fitting plastic 
interior and the lackadaisical VG, 

Summed Up one: "Once he gets used 
to Lhe zoo my styling, the traditional 
Mercury buyer will love it, but I don't 
see Ford stealing buyers from BMW. 
Volvo and Audi with this car. Obvious- 
ly, that's not their intent/’ Like the 
Taurus, the Sable is an advanced family 
sedan with sporty styling — its not yet a 
sporLs sedan, 

Toyota Cresslda 

At $20*000, the Cressida was anything 
but a cheap Japanese sedan. But while 
its excellent 4 -wheel disc brakes 
brought it to second behind the Saab in 
our tests t it was no better than mld- 
pack anywhere else. It goes to show 
how rapidly development is taking 
place in this class the Crest-ida has 
been in production for just a couple of 
years. The 2. 6- liter* double-overhead 
cam mline-b is wonderfully smooth and 
powerful, but it's stifled by Toyota's 4- 
speed automatic. The all-independent 
suspension h the same one used under 
the Supra, hut with soft springF and 
shocks plus Toyo Eclipse tires, the 
Cressida is a flabby „ unpredictable han- 
dier. The styling is boxy and unpreten- 
tious, but the interior is too glitzy. 

As one Lester put it h "The raw mate- 
rial is here Lo turn this car into a World 
Class sports sedan. It just needs to be 
Europeanized rather than American- 
ized." 

Our advice to Toyota is to fit the Finn 
suspension Irom the Supra, as well as 
that car's fat tires and w ide wheels. Pul 
in the new 3-liter engine and 5-speed. 
Redu the interior along the lines of the 
Saab 9000 or Audi, and for heaven's 
sake* get rid of those terrible automatic 
seat belts. 

Conclusion 

We like Saab’s 9000 Turbo a loL it's a 
grand combination of performance, 
function and fun. Audi’s 40OQCS Quat- 
tn> is not so much our second choice, 
but an alternate. When the restyled 
4060 appears next year, it'll be even 
more desirable* 

The Acura/Sterling will ilu doubt be 
quickly improved in the Japanese fash- 
ion. If we wore going to buy one, we r d 
ivait a while, knowing that thia already 
lovely car can only got better. Both the 
Pontiac Bonneville and Mercury Sable 
are classic American sedans with a thin 
veneer of sportincss, but Pontiac has 
done a better job. We think an STE 
version would be better yet. 

Toyota’s Crcssida is about to be re- 
done,. and if we were in the market for 
one* we'd wait to see- what the new ear 
is like. And then there in Alfa's Milano 
It’s not a great sports sedan, but it sure 
is fun. And that's what sports sedans 
are all about. W 
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PIPE DREAMS 

(Ca n tin im] 1 ft'o rn jurrr/ f 7j} 

sender used for taking down and shap- 
ing e iu.es y. briar. 

To make your custom pipe, begin by 
cutting templates for Lhe desired side 
|ji r 4>rilEf aiif] bnwl circumference. Attach 
these to the pipe blank* transfer the 
markings, and grind away the excess 
briar with the be 1 ! L -sander {powered by 
an electric drill), Straight cuts to the 
template outline tracing will suffice for 
rough contouring, A fit 1 ]’ the howl is 
rounded off and finished on the belt 
sander, use the same tool to sha|>e the 
pipe's stem, once again following a tem- 
plate tracing. By now, a rough-hewn 
shape has evolved. 

A contour groove is next machined 
behind the bowl, using the Dremei tool 
housing a sanding drum. Similar 
grooves arc machined in the stem, un- 
der the bow] and around its side to the 
front. Finish lhe contours as finely as 
possible willi the sanding drum. 




Carbide frail cutter bit makes decorative 
carving in grooves masks haws In briar. 



With the entire pipe body now fully 
formed and shaped, hone lhe rough 
machining marks and lines with a rat- 
tail file. Then, work it over w r ith 1IHI- 
grit sandpaper before a final sanding 
and polishing with 4CKP anti GOQ-grit 
emery paper. The pipe should have a 
fine, smooth finish, except for any pits 
and flaws thaL emerged in the briar. 

The roughage decor i^ carved into lhe 
grooved *Qut areas with a 3/32- or 1/8-in. 
hall carbide cutter tip. Use this to grind 
small hemispheres, adjacent to and 
overlapping one another. Allow the bit 
to do the cutting* only minimal hand 
pressure is necessary. 

Once you've etched decorative pits 
into the grooved-out areas of the pipe, 
once again fine-sand the briar to the 
smoothest texture possible. Rub lin- 
seed oil into the external surfaces and 
wipe away the excess. Oil only Lhe 
exterior of the pipe — not the bowl. 
Follow up with furniture polish and 
some vigorous hand' nibbing with a soft 
cotton cloth. This will impart a fine 
semigloss luster to the briar and high- 
light its grain pattern* W 



AMAZING 

SCIENTIFIC AM> ELECTRONIC 
DEVICES 
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ban the 
flush/ 

Envirolet 




• NO WATER 
. NO CHEMICALS 
■ NO SEPTIC TANK 



Bancor Indus iries Ltd. 

140 - JO Milner Kit . Sc j> E kj^uUI' Gm Mis 3P3 
I-CHI9-SES T Mon Pm C&A 4I« SOW 

In U 5 A TOIL FREE 1 ■ MH1- MJ-SIft 





Geodesic Home 
Kits. 

Beautiful, Efficient, 
Affordable. 

Monrerey Ponies vllx ^yim r kiEb lur Ifl-H, than 
rnnny ncVj bnnw rfrtwn payments. Compldely 
alfnrd^hlp . remarkably b&auiifod.-.owr homes are 
dfr.igytf’d hir a lik-iin* savir&s 

Tkc moat imergy eflic iem homes on ei rib up 
Id 50;. m*re chan everyday home* in .sddn«n, 
■'iL'ir'iJiPuciicrfi %-irssi .ik cufl dronvil-irjilly using our 
parented hiiiWmg Jiy^irm...|uur LSL3s4 it. 
house packj^c ic jusT JlS.ftGff) 

Ditcn^f Mnnif-iftf-H n<niwi lit in-i with our 100 
pMjt C nlai CatailDii and Han* Hook ORDER 
TODAY lur juol S? 00 DnCQvidiElmlb 
Guararteed or yuur M*pr#v R^l k! 




□ PNr«i>r I IW capfr-al M or n iwu 

Caratag amf PLhfi> Etrrfak hrabKivd im 57 l». 



□ Alan (4uu wnd nnr iE« Mlh-niiif-v OtMflii Booh: 

J** ■ kip A HW n»frAy NiuiuoJ r«r in #tldiflnrul |A 00> 

Order by CrfJU K**d. C.*i I 
Caltl. 

Name 

Addreit 

Cia\ -SLira- ZIp 

$Md fa: MONTEREY DOMES 



D«pi rtO-t 

1T« Chte*4« Aw. 
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WOODWORKE RS ’ 
SOURCE 



The jVew 
I9$7 
Catalog 

1W page^ 
of Veneers. 
Wood tons, 

Specialty 
Hardware 
TooB, Pulls, 
Finishing 
Supplies. 
Books, Kits, 
Plans and 
r™re new 
products. 



- ease Enclose SI 00 (3rd class) 
□ S2.0Q (1st dossl 



Name 



Adoress 




City 



State Zip 



□3i ia 

TliePCnr 

Woodworkers' 

Store 

21801 industrial Sivd . Depi 909 
Rogers, MN £>5374 




ONE-MAN 

Sawmill 



fill Onijf 
ONE-MAN 
MATULE 

SAWMILL Of m KM In Us WoflUT 

H you need good, high-quality fumber, don’t lei 
inflated lumber prices slop your important 
building orojecis. The Foiey-Scisaw goo? fight 
to the trees and turns oul smmth, true-cut lum- 
ber even beginners gel excel lani results. 
Jusi one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over high lumberyard prices Fbr power 
use tractor PTO Or other lo^v HP diesel or elec- 
tric unit. Factory-direct selling keeps price low, 
and convenient lime payments may be 
arranged 

lend lor FREE BQQflE Juil mall coupon below lor 
"How TQ$9wlmber ,f hnMm and comptEta lads 
on the One-Man Sewmlll. ThBre is Iffi Ohligitmn 
and HO SaletmMjMJII ££IJS^0§ n TflMVI 

Co. 

30711 FI >14 Sul Ming t 

KinimChy.Mo-WiU^^^ J 

Htm r irjid all fatii arid details ill | 

tour FREE BOOK ' How To 5<r* • 
Lumb*r r \ I undrrmnd th*rr it .Vo I 
(H\Iiga£LfTn and Ihal :\0 S&tii man will j 
coil on m*. : 



J Wimi 

j Address 
^CllvStale 
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IIP IN 



SECONDARY 

COW&USJlON 

CHAMBER 



HS-iedl it Ove fcdtu 
primary and secondary combo* 1 
Udrt chambafi. TTie first burro vrtfedd- 
T-he second burns vnoke, redwing ait 
poMuOan and creosote in chimney Nue, 



New stove designs are more efficient and bum cleaner. 



BY LEE GREEN; Illustrations by George Retseck 



A bout 10 years ago, a new gener- 
ation uf Americans, shaken by 
skyrocketing energy costs, be- 
came aware of an old way to beat a 
house — the WDodstove. The appeal was 
almost irresistible: Wood, unlike fossil 
fuels, is a renewable source of energy. 
And r for many American^ wtKid was 
cheap and readily available. Couple 
these with the thought of independence 
from foreign energy sources, and the 
romantic association of wood fuel with 
pioneer days, and it's no wonder that 
more than H million new woodturners 
were sold between 1979 and 1982, 

To meet that sudden demand, literal- 
ly hundreds of stove manufacturers 
appeared. Some were old, established 
firms l hat had been making stoves fur 
years, and simply expanded their man- 
ufacturing facilities. Others were 



knowledgeable and conscientious new- 
comers. Anri some were fly-by-night 
operations out to make a quick buck 
with poorly designed and built stoves 
that w ere produced overseas or in back- 
yard operations in this country, 

This huge wave of w r oodbuming 
brought a good deal of unexpected grief 
to many new stove owners. Some 
stoves failed Lo perform as promised, 
providing either too little or Lou much 
heat, and poor control over the heat 
they did produce. Wood, for many 
homeowners, proved to be a cosily fuel, 
especially since wood stove efficiencies 
were often lower than had been expect- 
ed. Further, the degree of attention 
demanded by a wood stove was an un- 
pleasant surprise to folks familiar with 
gas. nil or electric heat. 

Stove owners, and communities 



where many stoves had been installed, 
found to their dismay that where 
Chore's fire' r there’s smoke. Entire 
towns were often covered with a smoky 
palL And woodstoves proved to he 
responsible for much more than their 
share* of home fires, Jn one New York 
State county, for example, more than 
half the residential fires reported in 
1981 were w'ood stove related. 

The woodburaing situation was dete- 
riorating Lo the point where something 
had to change— and something did. Or 
rather, two related things did. Commu- 
nity and state governments took regu- 
latory action to try to control wood 
smoke and fire hazards, and the wood- 
stove industry responded with newly 
designed breeds of stoves, incorporat- 
ing the first major technology changes 

{f'fwxi- turn In ppije ffflj 
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BEAT INFLATION! 

Cash in on the 

huge demand for 
small engine repair. 

Work part time, full time 



right at home- we help you 
every step of the way. 

making businessl 



Get In on the 

in SMALL ENGINE 
service and repair 

Start your own money 



In Juki a MumT Tiinr. i<hi cm be read? tn 

Jvill Uflt III thv r4l>tCfvt I rii' 1 - 

iii \itftrfca.. . mi iudiiHtr^ where quail- 
Rrd i hi h Hft making [mtn *25,00 in 
*30.00 pi r huBr. f , iimi lbal\ jns-t fur 
In bur, PAftf, und udd 

evm [hepr: tn l hr pritflu. 




Un-auM tin mail mg I nr imlu^frv ha> 
gnj*vn Ms i|imkK. sm urn tf sllurUflt nl 
f|f(aHrii l tl Small !■ imlrn- 1 Vi nfriftLi m ul> 
ftirriijj-hnuf I Hv CtHI TViry . In htLl.ltSaul un- 
UMlhl lur .k jji'Hnl 'imdll i-ni'int 1 man Id he 
Ihms In fuur Hwhi I I’L'fiFiiil in l hr summer 
ui ill lie kstsl a WLtk IkKelhI in I hr Huiler. 
^ lii'ji jtii! M i r h>kM niiin> mu.ill en^nts are 
in uh- lm nl.i> % tlS fuy tn unriintand v* In 
[luikliHurd men cbhudbiuI ‘.uih tilgh pnkeN 
— much us 449, 95 f®r a simple lurvp-up 
I hut I uko I™ Hurt uri hnur ! 



65-million small engines 
are in service today! 




TtintT nghi — there arc over sixty-five 
million 2~cye!e and 4 -cycle smiiJI rngtnes 
in hervi^ across Ihe U.S.A. Thai’s the 
oFTirinl crnunT frnm the Engine Strvi £e 
■Usn , and new engines Lire heing built fll 
a rate of one- million per month! With 
fully accredited and approved 
Fnlcy- Rehaw inti ping, you can soon 
have Lhk h skill and knowledge to make iop 
money servicing shesc engines. Home- 
owners iind buiinessmeri will seek you 
mu - 1 n l I pay you wdl to service and re- 
pair Iheit 1jiwttmower& h tillers h edgers. 
power rakes, garden tractors, chnin 
\a*\. naini-bikes. go-carls, snowmo- 
biles. generalors, -snowblowers, paint 
sprayers. ihe 11 1b 



No experience necessary. 



Vou don't need to be a 'bom mechanic’ 



or hiii c prior experience. If you can read, 
you cun muster this profitable trade righi 
at home. in vour spareiime. wit hum mi sit- 
ing a -.ingle 1 paycheck. Le&suns arc fully 
illliMr.Jleii— -40 clear ymi can't go wrong, 



You receive trade secrets 
and business plans. 

We guide you every Mtp of the Way, 
including teMcd and proven instructions 
on how to get busmen, what to charge, 
how to gel free advertising, where to get 
supplies wholesale... ail the "Tricks of 
the trade". . .all ihe inside fact* you need 
|q ft^xurc success right fnam ihe Mart. 



"I'kt huii about S 

yeaii czpctrtnCr 
repairing ittitiil en- 
gine j . . . bur 
pwrrj we rf tinly 
mjAuit . . . unfil I 
started the bnlry- 
Brlsaw Court* '' 




milter H. Stuck 
Camptwi, talMpma 



Wilh our fbLmuuh Tearn-by-doing’ truin- 
tng mclhnd. you gel practical ‘hands-un’ 
experience wuh specialized tools and 
equipment that you'll receive wjih your 
training plus u brand-new 4HP engine- 
att vmtrs tit kerf) Y 

SEND FDR FREE FACTS! 

Ton risk nothing by accepting this 
offer r o find out how Fotey-Btfotiw 
training cun give you the skiff _i you nCeti 
to increase your income in u high-profit, 
recession-proof business of your own. 



You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP.... All at MO EXTRA COST. 




Send TODAY 
for this 
fact-filled 

FREE 

BOOKLET! r 




Ju%1 till In nod mail roupmi below [or 

sent! pDMcurd! lo receive lull inform* linn 
and dtlaiB l>> return mail. DO fl TODAY f 

FOLEV-BELSAW INSTITUTE of 
SMALL ENGINE REPAIR 

SI BED Field Bldg., Kinui Cily. MO E4111 

There is NO OBLIGATION and 
SALESMAN Will CaU-everl 



o 



TfUi hgw you qu^cM' 
L-JiP Eoh yfluriwnbfili 
m i urnMabir 5pai nime 
is i Ful'linie pinincss nr 
yEmi tiwtl PlJIScnrmlrlr 

trtdiK an o-ji 30 -Day 
NO BISK Trill 
Oiler! 



FOLEY BELSAW EPi$TTTUTE S1D&B FIELD SLIILDINO 
KANSAS. CJTT. MISSOURI UT11 



l YES, plea« ienfl mg ihe FREE booklet lhal 1 
g.i-es run doia i- iitHhii istaninD my awn business to 
Small Engine Repair ! understand she:? & no Dbligalian 
and Ltiat rw sa4flsman wiU call. 

Nam* 
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CUfi ttiupon Of L'C* pjp#r, ifwril AJiivf Q| 

LIMIT QME OFFER frU*$E 



SO SWEET, 

SO MILD, YOU 
CAN EAT IT 
LIKE AN APPL 

WALLA WALLA 
ONION 

IL's aimusl Ipo flood to CMki 
If & Enowy-while bNcos 
are Bup^E f*f ialada, 

U-ntofttSBIc ^or burgers* 
it's iusi o?t& of more 
itian 4.000 products In 
Qumoy'B n 0^ spring 
calalog— ail backed oy 
out money-back g u iv| r*_ L 
Sound good? You'll receive 
a copy — FREE— m # 
wilh uy&fy onion lilt 
smU order* IV^t 

GBRNEYS 

SEED 4 NuRS-EhV CO, 

Vinltflfl, 50 57 fl 7 & 

“— — — Gfljff and «W«»i 

CuFugf'ii, Dw, tMBKI Pigs Si.. Vinktnn £□ SJQTTP 

□ 



FREE 

CATALOG 



Hama 



WRITE ON 
METALS! 

GLASS, PLASTICS AND WOOD 



Protect youisell frcwn that! and loss, 
Ftermanenlfy mark all your valuables. 
Use the Wten Electric Pencil Enoraver like a 
pencil to write, draw, engruvE, monogram 
nr GMftb mart Or fust personalize 
anything you Want 1o personalize 
So inexpensive MODEL 21 



For lurlhef information -fl where to buy 
mmmm CALL or write: 

I ! f 1 ■ Wen Products tn&* 

UUJ V-H -II Norn*. -si W#y r.^i.cug a >L -.'■l.i- 
[ilfl 763 - 6 MO 




53IVGLE / 

COMBUSTJON 

CHAMBER 



Most older ttoves have a single combustion chamber that does not burn smoke. As a result, 
the stove* bum ten efficiently and produce more awsote and air pollution. 



UP m SMOKE 

rr^rrfnrnrri f^rri /Jr/) 

in 200 years of stove manufacture. 
As a result, the estimated 1.25 mil- 
lion people expected to buy woodstuveH 
this year will find themselves with suf- 
er f mure efficient, cleaner-burning 
stoves. Catalytic converted, a technol- 
ogy borrowed from automakers, and 
secondary "afterburners' 1 are becoming 
commonplace on new woodstoves. 

What was wrong 
with the old stoves 

The problems with woodstoves atom 
directly from Lhe way that world bums. 
As Dr, Jay Shelton, one of the country’s 
leading authorities on woodbuming 1 
has pointed out, wood doesn't really 
bum at all: When heated, part of it 
distills off as smoke, a mixture contain- 
ing vaporized Larry materials ami car- 
bon monoxide , while the rest remains 
m charcoal Charcoal and smoko, unfor- 
tunately ^ have very different burning 
requirements and characteristics. 

Charcoal burns readily at tempera- 
tures in the 400 to W0° F range. Its 
much more difficult to burn the smoke. 
General^ you need to reach about 
12 (XT F tEi do it. If your stove can’t bum 
that smoke, it goes up the chimney. 



Some escapes to contribute to air- po) III- 
tion problems while the rest cools in the 
chimney anil condenses nn the chimney 
walls as creosote, a highly Hummable 
material that is a im^jor tsiuse of chim- 
ney fare*. In an old-fas h lotted stove, if a 
not uncommon lor one-third of the Lota] 
energy contained in the wood to be lost 
in the form of unbumed smoke. 

A stove designer’s main problem, 
then, is how* to burn that smoke. This 
goal is complicated by several other 
factors: A wondstove. unlike a gasr- 
burning or all-burning heater, has a fuel 
supply whose shape, size and chemical 
composition changes drastically during 
Lhe course of a bum. Further, Lhe way a 
wood fire bums depends upon the type 
of wood burned — softwoods have very 
different burning characteristics than 
bardwrwKls—how the wood is cut f and 
the moisture content of the wood. 

To make matters even more difficult, 
a successful woodstove design must 
have some means of adjusting the 
stove's heat output, Since you carft 
adjust Lhe fuel supply, as is possible in a 
gas heater, for example, the only w r ay 
to turn riowm a w r oodstove is to restrict 
its air supply. This leads to a choked 
fim r with an increase in smoke and 
creosote production. And so-caJled air- 

t JVrtJjrr frjrn hi jjfjr/f t 22 \ 
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Your work 
can PAY Ol 

••• BIG 

SAVE.*, convert low 
cost rough lumber 
fur use in your 
home projects 

Oh 

EARN EXTRA 
INCOME by supplying 
custom Planed Lumijer, 
trim, and molding to 
lumberyards. . , 
contractors. . . 
cabinetmakers ...ho 
hobbyists and otheis 



SAWS to desired width... 



fc«; 

PLA.MLS to hiiv Ihiokncss... 



MOLDS Popular Pattern* 




You can rip , plane and mold . . . 
All with Automatic Power Feetl ! 

Front the Day It Arrives**, the Flanur will make anti sate you 
money. Wish shurlages nor I inHaiimi timing lunilier prices 
sky-high, thih vuraillfc (Kitvcr hml quickly pays fur itself by 
t ' h'is ih converting Invv rust rough lumber into high value 
finished slock. In jusl one pass (um ntil yuur mm quarter 
round j door and wlncknv fdnp, riming, tnngucaiidgmnu „ 
id I |iopular patterns. Oilier operators are making Ibr 

grondfiMlwir sltMks, fiimllurc, picture Iranins, bee hints. bed 
skua, surviving slakes, . , L d I kinds of milbvnrk- 

H u ill lor J'nis... Prirnl Fur Hi nut- Chniihiiicn it is en- 
gineered and buili so induslrttil simulants, but laciury-dLrm 
selling keeps chi- pi k e- knv, Handles tough oak and wiilnul as 
easily as pine, and so ‘ampin to ii|Mni[i num banner* with 
no ct|wirirm r cart use it. 

Shin VuurfHvn liusinirss.., uLih just Mils one hiwcofiJ pnwer- 
ftwd mac i hinc in a romcr c>f your gamge or taiseoienl. ynu'rc 
set up to supply h i tribe ryurd.ti „ lmI iii 1 rl 1 1 h ikri's . c-arpc filers . it> 
modelers, contractors and hobtjytals In your nr m idlli rus- 
loin-pkinnl lumber, irim, molding... AL L Eif ihoir millivcxrk 
irtqiiimmcnts. You can supply picture maiding In ml shops, 
hardware and departmenl siore*< or m-I! tlinirl to framing 
simps .All standard | ml I urns are available from stork, or wiVli 
custom grind n knife ioynur own sprrkil lirssgn nr sample. 
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Just Mail Coupon . * . 

NO OBLIGATION and 
NO SALESMAN Calls! 
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FniFA'-RFjjun v t :o 
ei ms HELL J HUK 
k ws is i:n\ untmu 
YES, ffitutM' mrid me tb' n\t.r. fUntktc.t that 
givwii me complete facts nhftnl yntir Wmw 
UnlderSjm anti Hit! tlrliiik im hmv Icatl qUitli 
t\ ftir n ruMkiv FVnr Tridhi^hl tn my uivn tittup, 
{ imdcrxtWKi ffierv* is ,Y a Obi^nfran arid dial 
i\u mait nr If j-ifll 

NAME 



ADDRESS 
CITY 



STATE 








CHROME 

VALVE COVERS 



ACCEL 0HEAXERLE53 
ELECTRONIC IGNIfrOU 
DISTRIBUTORS 



|matDE h h 



EttME O IL COOLERS 



T fiihiTi frvrh 



lift 5 L 1 AUERS 



MANL£Y O.E.M. 

1 REPLACE 
. 4 M£NT 

V * VALVES 



SWAY AWAY 

S'/tenu* COnBDl 

A nil -Sway Bars 



EDEL BROCK 
PER FORMER -PLUS 
CAMSHAFT KITS 

INCLUDES GMU I .JHf Rl 



Fct HDLLEY HL UfliS 



HOLLEY WATER INJECTION KITS 

p f mni i r*#™ PlKM ' * 

■ -L . , 



PERFORMANCE 
FUEL PUMPS - ^ 

iKmmui ,l 

b-PPt V hi) - V.* .■ 

*HWh *«-« 

AMTlKM-ritit* P^-S 

<LmvC4L 



ADD- A- LEAF 



B 66 KS 



FOR FPCMYT Dfl HEAH 
SPRINGS CITS 1*0 &T 
DOMESTIC TRUCKS 
EfC. 

Te SEjg* S 44.95 pam 



PIRFGflMANCE WIRES 



ON SALE SAVE OVER 50% 



HOME REBUILDER 
SPECIALS 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY, 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



ON SALE 



SB CHEVY DELUXE 
MASTER REBUILD KIT 



"iE Ml.-'k hAyHS h 

RAPID COOL 
ELECTRIC FANS 

'fimOWM 'KiuuTpr 

& in * " ‘ 

IKP S59.95 

*- r., w&v *i r AT 

m tHB ’Wiowpwcf 



$ 18.95 

£59.95 — 



$69.95 
RAPID COOL 
FAN CLUTCHES 

0V HAYDEN 



A Bvh 

;jA. ™>h 

ft! 



$ 22-00 

T-tf »#«,L 

$32 00 

Y DUTY FIW 
■ :im r,iu| 

S 59-95 



CRANE 

ADJUSTABLE VACUUM 
ADVANCE KITS 

^=r--r 

t:," *11.95 

WEIAhD-^, 

MAHIfOLCA-^rgffi 

SPECIAL 

OFf ta PLEMMI PUMI 

rtn - 4aao ■ i TW 

*** ( 79.95 
ISKY SUPER CAMS 

tcenturrjp / JiV -hrrqv* i J*Y 



HOLLEY 

PERFORMANCE 
CAR BURE 

m 



IPj-, 4P 



# >p > "~n — " — -*•• m 

Wf Dl'ffl 5 WY 

TJET s 19.95 



ON SALE 



EOtL BROCK 
PERFORMER 
MANIFOLDS 
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UH 


1 77 
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IT 71 


U.H 




Ep-mi 
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1 U 


Ei'Awl 


rri^ 


HJI 



SPECML 

flexj^ite 

jimm STEEL 
FLDi FANS 

*m wb - 3 h *i»= 

^ £ *10-95 

UDM RPM - P PLJUH 

!K S. *24.95 



HAYDf^ IPOL T-4LA01 
1*^ «t I Mtfr PA Im I I I I 

J *29.95 

HAYQC.lV IHOjIL TCUOC 

ps" aur&r.mficriM 

■NUI :? • »■ am 
tan ipn "OH'U cm 



QC 

- 5 13 33 

■< P l-i ■ 

t ^r^’S 2 W 6 



MONROE SHOCK SPECIALS 



MO H ROE m 

- : ih iL"'"izj H&LVY DUTY CCTiH 
STBUCTION EYf-Fmfi MAN 
uFACTLir-tERB SPECIFlCA’iOn-,# . 
AVAILABLE r TR All j 3 f Jfa 
MODEL CajRS 

tfOABOE MATIC 

UOKlROES IS££T 5El_JhQ REFLAGE 
MfNT SHOCK INCREASE IN 

mo* noNTBfx, over regular 
OEM SHUCKS Available' NQfl 
ALL U 5 CArtSAl *1HT TA^jC^S 

MONROE CA$ MAT1C 

THE ULTIMATE Ih RlDPvG CQu 
H3RT A CONTROL LOk 

pflfssunt sas. olww.c 

avaii. aFiii FOR -A-LL W S / 

CA.^5 1 L liih 1 T-RUClia ' ' 

MAGNUM M 

y«Eavy -CnJTy ju,i. Tei^uinEh-OCh-S 
^OR PERFORMANCE 1 tffiAlft' 

&FTY APPLICATION FOR 
LIGHT lnutK^liiVi 

LOAD LEVELLERS 

INCFWASfS lOtC CAPACITY FQfl U 5 
CARS Dfl TRUCKS HEAYYDUTy 

^HCO K u^rinc l-c^^na^ion ' 

FCrH FhOn ! ftRfAR APPLCiT^JNS 

AIR SHOCKS 

INFLATE Tfl- SW HJS WITH YEH4C Al 
LOADED FDRKAUlIHO T-hD&S 
H| HI rY LOIfiS FOR ALL U & CAFT5 
A TRUCKS 

ELECTRIC »*DE CONTROL 
|OA5hS0*rd MOUNT . iso HA.H 



OEM REPLACEMENT 
IGNITION PARTS 



TOP QUALITY 

TUNE-UP KITS 

FtoJrtr-1Vp4 JflnfJten 



i CA HH ■ r I** 

L C# I.M. 

— L C>|H iz pj ■ --M u§ >j 
■WB — i CV SMS ■ 4k kd-ll 

■sr S6.95 

VOLTAGE 

REGULATORS 



ELECTRONIC 

IGNITION KITS 

M A lB 

Vv v 

- vl TIM ■ H ll-H 

a an ■ hi zavd 

■J 1 MU ■ M V-M 

$4.95 ’Wt 
STARTER 
SOLENOIDS 

■ 1 NrO hiMk lCA 

ft 

:* j -TT urn 
r LHP S?M P mil l« H 

IGNITION COILS 



eunribc iRy 

i VI nap III 

; * w i 



DON’T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES- 






TOP NAME BRANDS 
AT WHOLESALE PRICES 














WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI-PERFORMANCE & RACING. 



SUPER STOCK PISTON KITS 

Willi Cast or Forged Putonr 

it ** “t*-/** 



Four Kj I Sfagcs IQ Choose from , 



HIT * ■ fhliunm 1 Pink 

KIT ■ ■ P*i*on W 4 JW - Fi.san P-.-hI £ir 

KIT c *■ Miwi t Puli Puron ninir $»r - £'«■■ ftfu) 

ingi | Uanr ■■w-nkfL 

KIT D ■ iT“jhji:i 1 PHll P*¥Hyi fc* - C*n k=l 

4 lUn fliillnlpl ■ Smc* Q* ftfflwniinrr 



Mm ■ T J?i cut p\sm ttrt rafflGFfl mm ttn 




NtW ITDCK 
REPLACEMENT 
C AH &H AFT- 
ERS 

Sfca© 

■ «4n H mi >■ A I m 1 

rr*k i i #-£i ■’Jii 

(MilHI-iUI 

$119.95 



LIFT£R« 
•PHIHQ 
KIT 



NEW TRW 
FUEL PUMPS 

1 53^ UCHfiriFM 



r .rvi P-v» 



PERFORMANCE 
LIFTERS - J £ 



Kl CmIMi t j ■ »i [ ■ • 

m 95 139 95 

■ i L- r »inr "r-*c 
LVftil' □ ' h ■ I-- .J fH 



tnmm 

FLAT TOP, 
PISTON 
S RING 
SPECIAL 




CHROME 



Boiff 



PUSH RODS 



$36.95 S39.95 



HITDROJE 

STAflTERS 



a* 

Tvr am a £ tf 

s 69.95 



ON SALE 



SB CHEVY OELUX 
ENGINE REBUILD KIT 

$99.95 

EE CHE Y*Qm.V 
Vi INCLUDES 
* h5TE«R*4GE 
*CL»Af»>iE4PHWE 

■ Cl r j Main nc jhniw j 
- E^iwE OaEuEI SET 
a CHL PUMP 

■ Tl!**fflCHAMSFr 

NOTE ftftTM ' 

QA$H£¥ wQT IMlL uut 

W^ERI A^PlC^ElE 




rjlTiC^fS A.V*liJLflLf Yo-f R-*ti 4EO 1 if M « t O* 

^DP J* LC LkU. '-i Rpti i- v ten. tv* ->;■ 

Ora OJC M 'HU ^ 



SUPER STOCK 
CRANK KIT 




KKurt-H-i TJMW MPHJn 

±umi< uk 

PM1 *m±* Mw<n 

WALAC 

Ml UO Maim 

ifUft 



-HJITIT UHU UlIU 

kUU'W JJM LU UH U 

:■#■, AV-f UHU Mi J M 



WTWC-;'.' UHU LUkdd 



JihC U U -4DG UlflM UfllfH 

hui v. J %n jjHH lj|||>j 

mwi-? ws*« 

■L^ Ull U Italic 



iJ^itMS* UuU ihiuM 
fl*.JriWH*h ±>Hm UUU 
hipilin Ikrtitt Urktt 
MhH kill m 



W«« m Utfifi 
imtt 



■50*3*1 

lV. 

PWT11C. 



H-- iiHui |iUid 

nw * * fmm 3m« m 

Vwyi V .PW l I 1 RH4 r LPp ter .Ve 



ON SALE 



HI PERFORMANCE 
DOUBLE 



SUPER STOCK 
MASTER KIT 




- -lipgi L-MmiH fiJT 



1 .17* IliiM 

SfFEU-SOfriET MjCrkcr ii*k i » 

Sf^i UMH unit 



WWW 



W X- MP kVfl* 

I'M R l«n» 

■5* rDiPT IMR 



□n-r Jl’Mr I^IK UIIH 

HV»'WW5 I+11M- IMW 

K KVJK- M#| I# imH 

r’irwji: hhh — 

HI kHHI HHH 

HflPW HHK HMH 



ri14MS-TK l<MK IHftJt 
K V »>'1 IHWH HIM 
W IIH 

' i 

hm* un 



■■OH1UIC 

;n- ii-F-K k»w 





VOLUME 
OIL 

PUMPS 



.. $ 24.95 



Mipp 

VUCI 

■ ■■ W N I • : !■ • r -1 i, 




s 18.95 ;“g 

UlkpH '71 D 



Cenuiffe ClEViTE BEARING Specia/ 



SUPER STOCK 
ENGINE KIT 

Gl ff AMW 




SHORT BLDGK KETIntmdn 
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■mi7ki i 



A] Wl 1 |)Pff J 1 -C rf? 

T" a*+ !V -^|A Hw-1 
.1 >1 Art D*-W te rr.M 

r Linm -J#i • 
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n>HK i >3 
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TRW 

WATER 

PUMPS 

MWiHr 

VM* 
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»h: m 

w-lfl 

**rhi* 



<# 



"till 

-kW* 



n. vs, hrv^-." L hrai 
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FLAT TOP 
PISTON 
SPECIALS 
WITH PINGS 

A, ■. arte ■m.-Tuumu 

""S99.00 



PAW T -SHIRTS i HATS 

The Fatruious PAW Blown Wucoi 1 
LflKfO in 3 Cokirs on tolh F^anr & 
Back ol a Qua _ riy Hang? Bea^y T 
Shin Anajlsfirtfl SM M L £ XL 
Slara Y-nuf Size ONLY S& Sfl 

PAW Ha| *irh Ldqo — Ills all 
™s ONLY S4.M 



AUTOMETER 

Autogage 



^ireer 

lachs 



ka h d> - hA* 



m 



S27 9B 52&.9& 



■ I ii 

114. H 



ENGINE STANDS 



Ai B L«iK!lr 

559.95 




intit ruicii# 
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fl&T* in^w frjWT ^^I'P i W 
11b, s um HK-kXr 1 eh ^ «TT 
JrV OClE M Mr JR* JUB-F^l 

-blHHP4L 

PfJl M Dnf 1ef| |l*l 

Mt° im Tth |1Rf 



TRUNK MOUNT 
&ATTEHY KITS 

IrMy^H tWr hAOWKW 

ii- Wfp r^Lir. J y m. 



*29-95 /VSte 

UUi -~-iS 



mu mi 

lT.Vi 

4CU 


mmsta 

liutJH 


ADJUSTABLE 

PERFORMANCE 


™wi* 

1LIL" Js iti-kddi 


XH CD 
trliJH 


SHOCKS 

■ rr-M 


BwiW 

Utjih H-ngi 


Up *HiW 


$49.95 




Gel Owr Giant 
New 1986 
Catalog 
FREE rtilh an 
order tram IhLS 
aijveiilT^emflinl or 

Send 54.00. 



Pod Bearing* 

srra ±k ■ 

Msln Bedringa 

Ai^tfi. «TT0 AH m m 

ssu * 36.95 



d® 



HI-PERFOR MANGE 
TIMING CHAIN 

SETS 

— 



ENGINE 

OVERHAUL 

SPEC IAL 



aaentMr AiiGiiw^ 

S13.95 I24.9S 

TBtRSBIWT 



Hl 

LOMO ILOT j 

HDCKEH 1 

AHWS 

F-IChfl.h MUTmiI'I 

Hh rtMm '* 

■■ 






ROCKER ARMS 

SET 
OF 

POWD 

E B *'VQ M4 13.: Bfl m 

Slit* »*!■ Ri y ?1n" **a» 

"'CA-ii JtH mm 

M4Ff«Mlli| * Aim Hit l Hi! 

■mk-tzrw wp 

AriuiJ«n OnfiiP 

RflMDAt 

vw i n tun m-h 

U4 H 




P.AaW MOWFY SACK GUARANTEE 

BU T Wit N C [JNF IDEMCF- FBQM PAW ^ FQ» v REASON tOU ARE NOT 
SATISFY WITH OUH PRODUCTS. JUST RETliAn THEM WlTHW 96 DATS 
FfifrU U-ATE OFflEC£IRT AtoU WE. WILL REFUND VOuR MCME t 

NOTE NO hCTljNO ON SNIPPING CHARGE5. PRODUCT'S MUST BE iN Nf W 
AND UNLF5E D CONDI T|0N IN DRiGINAL PACK AGE IK&TAlb.F n ITF-M5 CAN- 
1 HOT ee REFUNDED CALL 6 11^996- S&4 1 F DFI flFTURh AUT HC,Ril A TlC N 



WE SHIP COD, NO DEPOSIT REQUIRED 
ON MOST ITEMS IN STOCK 
WE ACCEPT MASTERCARD A VISA 

: TECH LINE & £ 

\ PHONE ORDERS! 
CALL 818-998-6000 

& 30 AM to 5:10 PM Pacifra Time 
Monday Ihru Fr*day 



I Cyg-TOlifeh StftVICE FSM RiSflijrn llilrirma|>LI-3| ltH3 It^UPriH* FlHArdinq Pr»tfl I 
MH Order* Cill 81MW-M41 ; ■ 
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■ i v.^-M vw** huh 

►wtmi S*.i ■■r *r— TI rr jp r 
P'r«4 ' { f ,nj- 



' H UOmH 1 
PH L»Mn-' 

Your Low 

Chik PnCt 

!>Ck L.l<ni r E. 

S14.95 S19.9S 

Uri>i,|^ 1 lnrjta.1 ’Jj-t.-u'il 
Gilii* *.'l (in iLiijpij Tin 
^i:n*T ^dJhII. 



MAIL ORDER 



PERFORMANCE AUTOMOTIVE WHOLESALE, INC. 

21 122 Lessen StroaL C hats worth, C A 91311 

HOWTOOBDEH 

sutn Mihp, Modfil Y**\ A !>nd iiHT-ii yr. fewvi b Y Cuhim 

ChtrL ar CkiijFr .k;, p^.s^n'chffqk^ unerased or V our Mi&l«rcir4 

or V 15 * A II U--pr sr^ a 4 C-anujian arders null tw pwd m hi 1 H Na CO Cl g#i 
[\Utk l»6i^Jk| ihrpfrrcnEi. CO 0. D" UPS only All trigi-iiii | felutfr ttkl* mutl 
bt pDpd in firll Cu&lonMir rtipanuUfl Nm-jII n- n^n-g LhJiriji't 

Frml iirrw - PtHfii # | \ 



Ufcw 


Cltf 


_ Hill 


ft r 


44dkP MdUrI 


y*u 


inquf $>n 



#pQTf Pam ■■ mil ^■r^n-«ihl*lTWT r[> .-.j r a[ihiraJ-H-i,-. BKifdirirflnritptt4l.rji,,- J -j i-.-lnrtip*j 



IF YOU DON'T SEE IT, PHONE FOR YOUR LOW PRICE. 


















Your Property 
W*\ Unsightly Brush Piles! 




TftOV'BIIJ 



Address 

City _ — 

Slale Zip 



...with the Amazing Afew 
SUPER TOMAHAWK® Chipper/ 
Shredder... exclusively front 
Garden Way! 

* Ifi a powerful Chipper ,, handles big 
branches up to 3" in diameter with ease! 

* If s m eNicievtl Shredder ., turns almost 
any organic matter into perfect mulch 
and compo&l instantly! 

* ftEVDlutlanary New Compact Design... 7 
ways better than bulky "old-style " 
chipper/ shredders] 

* Profession!! Quality,.,, designed, sized 
and priced for ihe homcowneri 



Way Mfg. Cg„ Depl. MSI 

102 nd St. & 9 th Ave^. Troy, NlY. [ 2 1 BO 



TESI I wanl la iLrtCrtv rnurt - tibouC iJic 
SUPEA TOMAHAWK Chiflw IShttMui Phase 
sriwl mu tomptoe deliib including ptic fh. models 
and SPECIAL SAVINGS OFFER fight away! 



Send for FREE 
details today! 



Make a real leather 
wallet for only 




Handsome eagle design is 
embossed into quality 
lealhcr Just si itch 
it up and you've gol 
a wallet worth 
$T5.00 finished! 



I Sand tl . 95 chock sr M.O * SO: pfiD./tidin. la: 

! Tindy LejUiw C i. Dm! PM 1 87 . P.£ Bdk 2934 . 

I ft Worth, Tt 7eii3.XiPni| ? Esqrini Ml/W 
I Ntl eviMable in itorts mill DfdifiBty. It retidtnli 
| M 5% In. Gc'ud In tl.S, ind U.S. paiiHilons aril y 

i VALUABLE COUPON--- 



I 

I 

I i 
I 




CONVERT GRASS TRIMMER 
TO OUTBOARD MOTOR IN MINUTES II 




ittih cv rujvi fch. yvu 
powflfvd yrcia LrTrmoi A 

VWTEH WHACKER arid bu 
Ariaplf to mod gan fwwnrcd rim 
ckrva gr;ia.v tinrwn pOnyBucn 
ajrrians kawr ltiE frgm engfra prop and 
nAM. Send 55t 95 (w 55. K tot 
inormuon oac^i^j along *!dn lira m&K* 
and mcsdtf n! mu tmrw to 
WATCH IflftlACKEfl 
p.o. eeft 



Dandle H 46122 



Plus, Po stage 




Mim 

SLT^dnLflT 



Wfll 






r l~B MT _ H m 1^^5 V^A<Tk 1 

! I CONQUERED HEART ATTACK. Gel Powedul ! 
I inrormatign. PROOF d! hsaling ni Bl<?c*ed Ar - 1 
( t anas . Chosl & Arm Pain . . . Wcfrk HoaH . . | 
■ PtKur CincLflaJipn Rapid Agjng, and gtfie* ■ 
L symptoms Painless j-eI^eI plan. Hewing Blhors. ! 
I SEND NQ MONEY — only name & address Lo: I 

Te*a5 7fl7b4_ J 



td*.e N . dental mechanic 



SECURITY PRESTIGE 

La am at aonv-, la jhmk lP*r* linw. “ Hitt* 
CWDl. PlilHi BrlJ^r-urk. atr. Ehmlal Mi 
ihfchlri I## rr'iplup'-rd Uy L'rr.llala, Ehfmal Jjln 
falurlra Ar ppm pain urn fell ar 1*1/4 

riflIL ««■■■ iVlL KH36;irM¥>T nr twu asd ma 

TWHALS ENOJUIHD WITH S'lH-IKAE. Lo- La- 
Iiha- EMr T^rriii wurt- i4f Vhtt mxtk bIkmi 
ihn am IhM'i >■' PiAtEitd br p*lvmallpn. 

THE M^UKHif SCFS0I5 IHC 115-LOJ-1155 

ill H. 1211 5L. D«|t. PM ^10 PKiia., Pa ItliT 




UP IN SMOKE 

fCoHfit r u ?d fro m page tjS) 

tight stoves, which operate more effi- 
ciently than 'loose* stoves because 
they do an even better job of limiting 
the fire's air supply, can be the dirtiest 
burners of all, especially when adjusted 
fur minimum heat output. 

These problems aren't nearly as no- 
ticeable with an open fireplace. Fire- 
places almost invariably burn with a 
tremendous excess of air because there 
isn't any good way to control the 
amount of air drawn in by the fire. 
Okas doors are generally not tight- 
fitting enough to provide much control. 
Open fires Usually bum hot enough to 
minimize smoke production, and the 
large amount of air acts to dilute the 
smoke that is formed and to prevent 
creosote formation. 

Open fireplaces, though, aren't very 
efficient heating systems: The same 
excess air that limits smoke and creo- 
sote sends most of the fireplace's heat, 
typically around 90 iiercent, up the 
chimney. And if the fireplace is being 
used to supplement a central heating 
system, that excess air usually has been 
heated by the house's furnace, result- 
ing in a net Joxs in heat. 

The new breed 

In broad terms, the problem of burning 
the smoke is a straightforward one: 
Jm$t keep the stove’s anterior tempera- 
ture at more than 1200° F. In practice, 
however, it's not that easy lo do. To 
keep the internal temperature high, 
you must keep the stove from losing 
some hcaL. Rut losing heal to the room 
is a stove's reason for existing. 

One solution to thene conflicting re- 
quirements is to partition the stove's 
interior into two regions: One to burn 
the charcoal anti a second, preheated by 
the charcoal fire and sporting second- 
ary air inlets, Lo burn Lbe smoke. This 
approach works reasonably well, and Is 
the one used by almost all of the noneal- 
alytic stoves that meet today's stricter 
emissions requirements. 

Thera ary a few r disadvantages to Lhis 
approach: At very tow burn rates, the 
secondary chamber can cool off below 
the temperatures required fur smoke 
combustion. And, in order to keep the 
temperatures high enough, stoves of 
this type usually have a small, fire- 
brick-lined fire box, which limits the 
size of the logG you can use and the 
amount of wood you can fit in. 

Another solution is to equip the stove 
with a catalytic combustor, a device 
that lets smoke burn at a much tower 
temperature. Similar in design and 
function to an automobile's catalytic 
converter, a combustor will bum any 
smoke that contacts it, once it is “fired 
(PtejWF tfirri t o pggt 12 ?) 
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How To Install 

SOLID WOOD PANELING 

¥ 



H omeowners have long appreci- 
ated the warmth, versatility 
and value of solid wood panel- 
ing. Often reserved for family rooms 
and studies, wood paneling has long 
been the materia] of choice for comfort- 
able > lived-in spaces. Today , it has 
moved into living rooms and dining 
rooms, as well. 

Installing solid wood paneling is al- 
most as easy as using veneered 4 x 8- ft. 
sheets. Though they make covering 
walls relatively easy, they are cumber- 
some and are limited to vertical applica- 
tion. Solid paneling is available in many 
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BY PAUL BARRETT 
Nluscrations by George Retseck 

milled styles, including square edged 
for board-on-tmard and board -and-bat- 
ten applications: tongue-anri-groove 
with a V-milled edge or a beaded edge. 
It's also available in rustic patterns and 
more finished milled variations. 

It can be had In many different spe- 
cies, including several varieties of pine, 
redwood, oak, ash, cherry and walnut. 
Ease of installation and availability de- 
pend on the type of wood and style of 



paneli ng. Moat lumberyards stock pine, 
cedar and, sometimes, redwood. If they 
don't stock hardwoods, they often can 
order them for you. While hardwood 
paneling looks luxurious, it's more diffi- 
cult to install Nail holes, for instance, 
have to be predrilled. 

xSome lumbery ards will carry the ma- 
terial as open stock while others will 
soil it in packages of random lengths. 
Its thickness may vary from V 1B to % in. 

Since boards may be stored in outside 
warehouses, it T H important to let them 
adjust to the humidity of the room they 
will be installed in. This reduces shrink- 
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age and expansion after LnstalluLiEm, 
Store hoard* in the room for a week to 
10 days before you install them, 

Use I -in. -thick stickers (wood slalsj 
Lo separate the stacked boards to allow 
air to circulate bet ween them. Tonplu- 
and- (groove boards should be pre- 
sumed to avoid unstained tongues re* 
vealing themselves in the event of 
shrinkage. And in locations with high- 
heat and high-humidity conditions— 
such as bathrooms and kitchens— the 
hacks of the boards should be sealed 
prior to installation. 

For this article, we installed V-joint- 
ed tongue-njid-groove boards vertical- 
ly, The homeowner chose knotty pine, 
which was sold as open stock at the local 
lumberyard- Though sold a* No, 3 
grade (the grade below A, B, C Select, 
No, 1 and No, 2 softwood boards), the 
material was clean and straight, yet 
inexpensive for interior wall covering. 
If ynu go this route, buy enough extra 
material so you can eliminate unusable 
sections of boards. 

Begin by removing trimwnrk on the 
walls to be paneled. Using a flat pry 
bar, pull the baseboard away from the 
wall Pull the naMs out from the back 
with a pair of locking pliers. This saves 
the surface of the baseboard in case you 
want to reuse it. 

Pull casings from doors and windows 
the same way. Remove light and outlet 
covers and edging from heat registers. 
If you have radiators or baseboard 
heat, cull a heating contractor to tempo- 
rarily remove them, 

Next, locate the studs by Upping 
across the wall with a hammer, Youll 
notice a solid chunking'* sound when 
you pass over each one. Using h Bd nail, 
drive test hole* to find the center of 
each stud, Mark the nail hole and then 



draw a plumb Line through it with a 
level, going from the floor to the ceiling 
for however high you are installing 
paneling). Then, drive a nail into the 
studs at the top and bottom of the line 
to double-check stud location. Correct 
the lines as necessary to correspond to 
Lbe center of the studs. 

Next, you must provide a nailing 
siUrface fur the paneling because the 
majority of the boards can't be nailed to 
studs. Also, a nailing surface must be 
provided fur dour, window and duct 
openings. 

To provide a nailing surface for the 
paneling and various openings, nail 1 x 
3-in, ftjrring strips to the studs horizon- 
tally with gd common nails. Space the 
furring 2 to 3 ft, apart. Shim the strips 
where necessary to make up for the 
dips in the wall. 

One drawback to this is that the 
room'* floor space will decrease by the 
thickness of the paneling and the fur- 
ring strips (this can be a* much m 1 ^ 



4 To wedge over a board with a bad 
crook, drive a chkitJ into the furring strip 
next to It, lever Into place, then nail. 



10 Naif board* Through the tongue with 
Bd finish nails Leave their heads above the 
surface and then bury them with a nafrset 



f to remove baseboard, gently drive a 
pry bar between the trim and will- Then 
pry board away at ail nail locations. 



2 Uie a pair pf Jacking pliers to pull nails 
out the back of ihmwork. ThLi way, it can 
be reused after paneling. 



7 Using a block plane, remove wood from 
the grooved edge of the board, work 
down to the scribed line- then test fit. 



ijl). To avoid this problem, you can cut 
away wall material where the furring is 
muled to the studs (see How To Wain- 
scot A Wail, page tfO P June *84}. 



I Locate the center of a stud by driving a 
nail Into the wall. Then mark a plumb line 
Fr-dm the nail hole using a level. 
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piece of paneling plumb at the Inside 
comer. Uie a compass to scribe the board. 

dr yuu can uae a box with holes that 
allows you to screw it into the paneling. 

In this case, we just removed the box 
and reattached it to furring material 
fastened to the stud by the box open- 
ing, If you are fastening the boards 
directly to the wall, you can buy exten- 
sion collars for electrical outlets and 
switches that save thE trouble of mov- 
ing the box. For heating and air-condi- 
tioning registers, you'd have to have a 
heating contractor fabricate the exten- 
sion coUars. 

Once the nailing surface has been 
prepared, begin by nailing a board at an 
inside comer. 

Hold the grooved aide to the comer, 
plumb the hoard with a 4 -ft. level, and 
scribe the edge in the comer with a 
compass, using the wall as the guide. If 
necessary, Tip off extra material. Then, 
use a block plane to work down to the 
scribed line. Fasten the board by nail- 
ing it through the tongue into the fur- 
ring with Sd finish imibs. 

Leave the nail heads above the sur- 
face and sink them with u nailset just 
below the surface. 

Tap the next board In place; use a 
scrap block cut from the grooved edge 
of a piece of paneling to avoid crushing 
the tongue. 

If a board has a crook, drive a chUvel 
into the nailer next to its tongue and 
pry it against the next board. Maintain 
pressure on it until you drive a nail near 
the pry point. 

If the crook is bad, start a face nail 
and a tongue nail before you begin to 
pry the board, then sink both nails 
before releasing pressure. 

After you’ve installed four hoards, 
measure the distance from the tongue 
on the fourth board to the comer you're 
working toward, both at the ceiling and 

m 



1 1 Relocate jh electrical box so Hi flush 
with the paneling s surface. Rm. gently 
pry K loose from the wall- 
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i Nall the furring strip to every stud wfth 
id common nalli. To save spate, Cul away 

wall material behind the furring. 



rg, Pa ria / ami 1L page SG, May P S6, 
and page G2. June ’86). 

If you're paneling the ceiling, the 
boards can be attached directly to the 
ceiling joists, through the rirywall or 
plaster, providing they are running 
perpendicular to the floor joints. If 
parallel to the joists, you'll have to fur 
over the ceiling, 

Should there be an electrical box in 
the ceiling, it will have to be towered to 
accommodate the paneling. Turn off 
power to the room at its source, and cap 
all exposed wiring With Wire nulfi. Cut 
out a 16-itt. square section of the ceiling 
from around the electrical box. Remove 
the box and attach it to a 2 x 4-in. block 
that has been cul Lo fit between the 
ceiling joists. Hang the box so it will be 
flush with the paneling on the ceiling. 

Relocating an electrical box on a wall 
is very similar. You can replace an 
existing box with a Grip-Titeor similar 
box that grips the paneling from behind 



12 To scribe for an electrical box. take 
measurements from the board’* side to the 
box xlde and bom me floor to the box top, 



4 Hammer on a paneling scrap when you 
tap a board into ptace. Put me scraps 
grooved edge over the board s tongue. 



4 To mark iht location of the 

furring strip nailers map a hqrliontal 
chalk line at Intervals of 2 to 3 ft. 



When working on masonry and con- 
crete walls, the simplest alternative is 
to face-nail 2 x 4-in. furring to the walls 
C&C€ Mmicourae: Anchoring To Mason- 





a Hbre mw. Fine bore a starter hole at the 
Comer ql 1 th* Openlbg. 



wall, measure from board's edge to waJl 
opposite, *t both it* lop and bottom. 



floor, If the measurements differ, ad- 
just the spacing of the boards so the 
difference gradually disappears. 

To scribe the cutout for a window, 
measure the distance between the edge 
of the face of the kst board you in- 
stalled to the outside of the nearest 
window jamb— measure at the top and 
bottom of the window. Then, measure 
from the floor to the bottom of the 
window stool and to the top of the 
window head jamb. Transfer your mea- 
surement s to the board and cuL the 
waste away with a sabre saw. 

After all the boards are on the wall, 
apply extension jajnlw to windows and 
door*. These wood strips bring the 
jamb flush to the face of the paneling 
(see How To Install Trinnitork, page 
115. Dec. i m. 

To apply the last board at an inside 
comer, measure from the edge of the 
previous board to the comer, at the 
ceiling and the floor. Transfer these 



measurement marks to the top and 
bottom of the board. Now, hold the 
board about 1 in, from the comer, 
parallel to the board next to St. Set your 




14 For diagonal pancNng. 
mark harJzqntai and plumb references. 
Measure each 12 in. In. connect marks 




17 Lhe a nllterfaqjc to Cut Che diagonal on 
the end cf * board. Note that the long 
paint of the angle fci on the tongue side. 




T9 Nall boards through the tongue, Into 
the corner iTurf. and along the plate, saae- 
board coven n*!it along the floor. 



m 




II Hold the last board In place, then 
Hjftoell! it. Rip off the wane end then 
plane down to the scribed line. 



scribe to touch the wall and the top 
measurement mark + then run it down 
the length of the board. 

Rip the board aa necessary, then 
plane off the excess, leaving half the 
line for a tight fit. Remove the backside 
of the groove, press the board in place, 
and then face-nail. 

Finish outside comers by cutting the 
last board flush with the adjoining wall. 
Sand the edge of the board smooth and 
flush with Lhe adjoining wait. 

For diagonal pattern paneling, begin 
by laying out a reference line. For a 45 D 
angle, measure 6 in, from the comer 
and mark a 2- ft, -long plumb line. Then, 
measure 1 ft. up from the floor and 
mark an intersecting horizontal line. 
Measure and mark 1 ft. up on the 
horizontal line and 1 ft. on the plumb 
line. Connect your marks, extending 
the line from the comer to the floor. 
Cut a -1& 0 angle on the end of a board, 
with the long point on the tongue side. 
Then, cut the piece to fit tight to the 
comer and floor while being parallel Lu 
the reference line. Blind -nail through 
the floor plate into the comer stud. 

While diagonal paneling does not re- 
quire furring— if it runs from floor to 
ceiling— it does require careful cutting 
and fitting. For those boards used on 
long diagonal runs, you should try to 
cut them so their ends fall on the center 
of a stud. 

After paneling and extension jambs 
are in place, apply window and door 
casing, and then baseboard trim. Fill 
nail holes with wood filler, then lightly 
sand the walls with 22C^grU sandpaper. 
If you're going to paint the paneling, 
you should prime it with an aikyd prim- 
er. Another option ifl Lo finish the panel- 
ing with a top coat of natural or syn- 
thetic varnish. IN 



POPULAR MECHANICS * JANUAPY r907 






PRIMAL 

COMBUSTION 

CHAMBER 



CAiMlfTlC 

CO^USTOH 



ariws 

UAMP£R 



CATALYTIC 

STOVE 



C^lalytk staves, haw a primary l ambus lion chamber W far the wood and a cat- 
alytic combust e* that burre the smoke as It panel through For die combunor to operate. If 



murt be heated to* 500 to 600 F> Until l| h a manual dJinper r*™tn*up*n to l« the smoke 
pass through. When the combustor H read y, Ehii damper 1 * then dosed, 



UP IN SMOKE 

(Cmtim wrt fnmr mtip J i- J J 

off by heating it to fafHF to t^KF F for 10 
imnuips nr so F k?vrn if the smoked 
temperature is well under 500° F. 

Catalytic combustors work best with 
smoky fires: They make it pebble to 
provide long, unattended burns with a 
minimum of air pollution anil loss of 
efficiency. Catalytic^ sue among the 
cleanest- burning stoves available to- 
day. as wed as the most efficient. Cata- 
lytic combustors permit designer* to 
come up with stnvc.s that have a wide 
range of heat output without sacrificing 
performanDe. The major disadvantages 
to catalytic wondstoves is cfksL A cata- 
lytic stove typically costs $200 to SSOA 
more than its noncfttalytic counterpsut. 

Measuring performance 

A woodsloYcV performance can be de- 
scribed in a number of ways. Among 
the most common are combustion effi- 
ciency^ overall ufFiciency H maximum 
he a' output, maximum length of burn, 
size of the room that the stove can beat, 
and rate of emission of particulates. 
These various measures are all interns 
luted, and its helpful Lo understand 
what they mean— and don't mean— If 
you’re planning to buy a new stove. 

Combustion efficiency in a. wood- 



stove simply describes how completely 
the Wood is burned, If the wood in a 
stove burned with no smoke and left iso 
ash, all of its energy would he convert- 
ed to heat and its combustion efficiency 
would be LOO percent, In the real world, 
this just isn't possible: Old-fashioned 
stoves have combustion efficiencies in 
the GO to 70 percent range while the 
better, new stoves can operate at com- 
bustion efficiencies of 85 to 90 percent. 
Omul! cflTciciFcy is a combination of 
combustion efficiency and the stove’s 
ability tn transfer its heat to the nmm, 
instead of up the flue. Overall efficiency 
is always tower than combustion effi- 
ciency — about 50 percent fur old 
stoves. HO to 65 percent fur the newer 
noncatalytic ones. Catalytic stoves 
boast efficiencies of about 715 percent- 
Both types uf efficiencies depend un 
how the stove is loaded ami operated, 
although catalytic models are lei=s sen- 
sitive to these factors than, nonratalytic 
ones, A small, hot fire wit] result in a 
higher efficiency than a large, air- 
starved one. And a Load nf well -sea- 
soned, dry wood will burn mure effi- 
ciently than a load of green wood. 

Efficiencies vs*r y with outdoor tem- 
peratures and humidities, as well as 
chimney location and wind speed. To 
obtain any reproducible numbers at all. 
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* DEALERS NATIONWIDE 

* YOUR POWER SOURCE SINCE 1958" 

liAnlf*. 

Gale Banks Engineering 
546 Duggan Avenue. DepE 650 
Azusa, Ca. 91702 (0lB| 969-9605 



DIESEL POWER 
THAT 

FEELS GOOD 

WITH BANKS TURBO SYSTEMS 



FOflO & 9 L 
GM fi 2L TURBO ALSO AVAILABLE 

• EMISSIONS LEGAL IN ALL 50 STATES 

• UP TO 50% MORE HORSEPOWER 

• 12 MONTH WARRANTY 



PORTABLE GENERATORS 
FOR EMERGENCY POWER! 
1000 WATT CAMPING GENERATOR 



a h p 



RETAIL 4 * 9 “ 

$29900 



ipm.1 H1.TT 

COJ-Tnwrtya pQwtn 
* I-7C DUPLE, v 
HECEFTACLI 

■ Id AMP U VOLT 

DC BATTE«> 
CHARGING WITH 
LIOKT l C*BlE5 

■ &UUT-OFF SWITCH 

> L N&MTW EIGHT- 



EASliY 
PDFTTABlJ 



only 



4000 WATT HOME GENERATOR 



fl HP 



JMWD WLl T 
CC^TItaUCfciS; ►0#€H 
I \1M US VOLT DflfPLfl 
RECEPTACLES 

■ CIHCUU BHE44.EF 

PflCJTtCTEO 

■ CCWYENIEUT 

QflMKlYiWli H*HBl£ 

PIGTAIL ^49 flD 

$39900 



ILL RESIDENTS *VO th &ALES TAX 



mmm features ^ hath qiniiuidrs 

r»itriui>* Jp Snnii't-I f LiAnliff Wl/ICMr 
- \ 4 J-Mrifln t ngiR- 

-> Piiwar lor iu>AMir lurttp- Putri^a. Pufit fJJlurtti 
■ 1C WVA BC Circuit trruvri 



VISA 



• MASTERCARD • AM EXPRESS 
CALL 24-HOURS— 7 DAYS 



TOLL FREE 14100-334- 5959 
IN ILLINOIS (312} 451-7550 



P.0. BOX 1567 

BENSENUILLE. ILLINOIS 50106 
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NRI can show you how 
to make money 
repairing small engines! 

* I 

jujuub^&ftu Iab ALa MUmM lufUk 

( w HWaB wfW^P t«, $ 

con tervke moweri, garden tractors, , 

BJHiAiM AiIHUUimIh AAhUlIt tt, f f 

ws vwHQr^Vpf' 111 Wlvvvvj 1 4 
nhiivnf cm r Hvownivwf ivw ««i 




Thr Cc aft SO milEicni small mguits uul 
ihcro. and many ait wailing foe quaJtfkcf 
wrdctmen eo-Fik 4 hem NfCl iaa you the 
tnioing you nerd 10 rwb m on ihb oppomian 1 , 
a?id you Itf jjn j 1 hum * in your sfurf time, u 
your convenience. 

Includes 5 HP Engine. Power Generator 

You leam by doing with NR] ^hinds-ofi" 
muiiri# NET-i Master Count gives ymi j 
bnnd-rvrw 1 HPTmimiSeh engiiw ut work on. 
Pins a power gtrwraor, whi4.ii gtnoacts enough 
f ttUfruit AC id keep your house going during 
outages or give you ponabk powtr foe weekend* 
and vacalvom. You kirn <c dugnost problem;- 
l Lineup iftd adpun, even cm down (or vain and 
ring j-obs. And you r irumrip include. profu- 
sion!] tool* like an inductive tachometer, -volt- 
ohm meTci, torque wrench, valve sprinn ind nne 
fEmpre.uora, complete witfkh sci, and mote . . 
aU <t> equip you for Icamjcig and earning. 

Choice of Two Course 
NR ]' 1 Bam- O.Hjtw pull special emphasis 
4H1 lawn and gttdcfl equupJJinK. leaches vcmj the 
ihfuiy and pwiice uf igniifon, luhrkaiWFii. 
£aoJin|r. and uamng byiceiru Its ?i& “hire-sitt" 

In’-rim luncrnimc nn in it lubjon mt m lianc lu 




tMqw-HUI Cwillnulns 

E 4 ka Hon CfMP W , ' j 

WeWMKimh Avnio, KW rVil 



ler you move ac your own pare, give you gra-arer 
darny and fasiei learning. 

The tame i-eaarhing icchniquei give you 
advanced mining on the IVIhsoo miner 
cmsise trainmg in the repait and servicing of a 
wide range of orher mote m Including gawraiora. 
induprMJeqwpmjfm, rven motorcycle* You 
leam w service ebcokal systems, iranwnissi&nt. 
dutrtra, power rake-offs-. and mnre 

Exclusive Kactocy Training 

Although hot required for graduation, 
your Master Count includes ftve imensive days 
cfT t^jriufiJ i raining u the Teeurwh Factory 
Scivtte JvJhwL Here. ynu'U «nrt wiih m*Mef 
technicians and instructors, getting fini-hind 
experience m subjects Like solid-sure testing, 
transmissions and Erm^wdcv. engine teacdown. 
two and fou* eyrie ttrbumftts, magneto theory, 
troubleilKiorin.fr. and more. All designed to 
jmt part you for sunns 

Send for Free Catalog 

Find oui for younelf how much NR] 
iriinmg <an do for you Send for the flee citaJog 
wie h all the facts, descriptions of each lesson, 
and foCloty training cumiuJum. No alesrmn 
will tall. Gci vintd on your future today! If 
coupon his heen removed, weeec io NRf 

Schools, S9W Wiscemim 
v l Ave. L W^hmgtionH 

D.C.3mU6 



ifniv 



^shlnolcjn. 0 C 20010 

Wb'II glvH you tomorrow 



Fn«a«ft ruin m# htifl r^r«r Frw CfftllOQ 
I hpwe crmKihxJ I undqr»1»na fllflffl L| np 
oMIgillOn. NO SALESMAN All, I, CALL 




EnghiSiHtai 1 haptii 

□ JUr OcndriPT^. tWiflMlion 4 
HedJing DftKHQ kicUidlrq 
TiChnafift 

CiAufcirianB MKrjnsa Lour* 
D ApptWKX Snwicum Ohhh 



D Cw rwuwaJIfiM £«ein»iki 
D Gwr TVi'A muw Sftwti) 
L. Cvr|ulfl EeIiiiicl Ihdulny 



□ TMphona Samcfig Gome 

□ LodamWiPa Cojw 



1 Nimo 


i "Pin a so pnnJ> 


*Hfl- 


■ Address 


I City^SEAlB.'?ip 

| Amvdlad tfw PmIhivmF iin torcil 
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laboratori^fi that lest woodstoves are 
forced to ran ^11 the?- stoves they test 
under exactly the same set of conEji- 
tions— which r mifortimiitely, may havo 
little to do with how you operate adtove 
in your home. Ah a result, you're best 
off regarding these numbers in the 
mune light as you would your carV RP A 
mileage numbers. They can provide a 
helpful comparison betwEen different 
models, but they can be leas-thim-idea] 
predictors of w hat happens in real life. 

A stove's actual overall efficiency can 
also depend drastically on the length of 
stovepipe present inside the house, as a 
good deal uf the stove's heat can reach 
Lhe room via the stovepipe. This de- 
pends upon the installation though, 
rather than the stove itself. 

Mnxi iit ant heat mtpnt, usually ex- 
pressed as British Thermal Units per 
Hour (BtuHh is a rough measure of a 
stove's absolute maximum output. It is 
measured under conditions thal are 
almost impossible to maintain: the 
stove's firebox virtually stuffed with 
£ma.ll pieces; of wood f which are .replen- 
ished frequently to keep the stove full. 
Again, chi* may be of some value in 
com paring the heating capacities of dif- 
ferent stoves, hut it's not very useful 
for helping pick Lhe stove fur you. 

Most woodstoves have too high an 
output for most homes, except possibly 
on the very coldest days of the year. As 
a result, most Htavefi spend most of 
their life running in a choked mode, 
with Lhe resulting penalties in lower 
efficiencies and increased emhad<irifl. If 
you're choosing a stove, you r rt usually 
better off with one that** a bit under- 
sized than one that’s too large. 

Mu si mum burning tune is a conve- 
nience factor. The lunger a sutove can 
bum (overnight, for example) the leas 
often you have to reload it. Long burn- 
ing is a result of t wo factors: the size of 
the firebox and how free of leaks, or 
how airtight, the stove is. Long, slow 
burns, convenient as they may be. are 
major culprits in smoke and creosote 
production. It's a bad idea to ran your 
stove this way regularly. 

MaA'i mum n*om size the stoi'e imtl 
heat is a piece of information sometimes 
provided by stove manufacturers. It is, 
at best, a guess. There's enough varia- 
tion in room shapes, insulation, other 
heat sources and weather to render this 
value almost useless, except to point 
oui that a big stove will generally heat a 
bigger room than a small stove. Fur- 
ther, as there's no standard method Lo 
determine this number, there's no as- 
surance that you can even use it to 
compare different brands of fltoves. 

flute of partirulate emixRtmtF, ex* 

( Ffen Jy Jam liF page MQ) 
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If you like to build things, 
NRI can show you how to 
make money building homes. 



Get In on the building boom. Learn to be 

a building contract h el home In youi *p*ir. 
with mtr# Building Construction Count. 



Within the nerd tin years , this country 
wtQ need IS mfc new homes , . , and the 
contractors Id build them. You c&n be a part of 
I hat building boom by preparing ymiiKfef to be a 
building contractor. No experience needed , we 
[each you everything you need to know, get you 
ready for management and supervisory Jobs or 
even your o*ti busine**. 

Leant tu Make and Read Plana, Estimate Costa 
We starl you right Hi the beginning, wilh key 
lessona on siie selection and planning . Then, you 
learn lo lay not a h em* f read blueprints. and 
estimate cmis accurately. Wurkingwllh a com- 
plete ad of plans for an NRI raio^iy-dfidcnl 
home, you get experience in every stage of 
conduction, 

Lfjm How to Hire and Stipend** 

Sub- Contractor! 

You 're trained to work with all the trades. 
You learn the basics of carpsnlry., masonry work, 
electricity, plumbing and heating, And mure. And 
because you know what it takes to do the job, you 
know whni In look for when supervising and 
Ins pectin g . 

Hands-On Training Built Around 
Entffii-ifflcknl Home 
You learn better because NRI training la 
practical training. You get over 100 action projr 
ccts from teak-model construction to building 



actual framtng sections. Lessons and projects are 

cHxirdin/iiol with « cuni*Hkp«rAvy energy -tfiftekni 
home deigned especially for NRI, You keep these 
plans to build your own home or wktr from more 
than SO low-cost optional plana . You ewt Ffer 
simples of building material and hardware so 
you know how (o select and use them correctly. 

Gel all rhs facts an t his big new career oppor- 
tunity. Send the coupon for your Erce copy of 
NHFs Building Construction Catalog 
showing the gTcwlh and fu ture of the 
building industry, ell projects, 
and descriptions of ell lessons. 

If coupon has been 
removed, write to NRI Schools. 

3$3fl Wisconsin Avr. L Washington. DC 2Wlb. 
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Attention Do-H-Yoursolfors, Woodwork ors. Homeowners . . . 




^ Mrg'tfl AcHvOl*d 

K Security light 

tow-rokl fonv|iuiA<i li k*fvr«ry 
tight ■ mms an ■p-lrsi uir^gr thgt 
■EiDo^ii ta hial A (TOvamenl up 

?o JO ft. er^a* wirtim o 400- iq- ft. 



Fitrtiirei: *!*iayi or as long w nrhi 7 11 in 
**"U* iqni »t wrn aH MlwnetKcHif uh*r 
ikett ^iifr-wdl * Ui'i 1 . r-uxxiieft J mig|i- d*ir- 
rTi 11 1 dtnKlipfl r^»'* Ifll i*t *5“ unyb mm 

ufrri »Si ii l ?5 e^»l 

bulb Bit &V AC *& spitf **- 1 K ? w . n 1-2-M 

*6 n». limilitf wnrriifily Iram maflufeilurer. 

Compare cri 1119.05 
Od*r *§», (k*95 l -mi 

Ship ) Hpnd : $ ? QO 



Portobil# 

Super Bench 

Ws<M»rKh and VIm - 
All in Oriel 1 

Ge>l □ 'grip wrtth ihii venahle. 
wan-sKop raaH * Ma ds up 
J30 Ibi rinE kmad* dF Pur- 
dy m*tol i-iih Urfl QSWmbV. * 3 
conliol ■ ? n-iDwe from &-S\ 1 

|dual late-mM nm« from 0 9~ ■ Viin- 
dci-iqned la alia* tape* at Opening 
*NpJ(f+ n-ipei. Kflrilflfitallf fir **tti{fi?l 

*77'L - J3-T/3"W - Jl'H 

cpqitrfe d. 

Suypepfid 1 Bprnil; VI 1 ? I?a 
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ShopCenter 

5in4 Woodworking MuUi-Tdol 
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ShopCt j i!fr r *lalk* - turrvi toblp legi 
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Increases Heat Output by SOO^o 

+ Cu*EtKrt fit It? 'Super EfftWftL 



any Fireplace. 
*E«y to install. 
‘TheimostaltcaMy 
cortlro^lled, works 
AiJlomaMcally 



tllAnium lEalnkn* 
MvaI E^Ctunger 
No ejitrn lc bur 
*Np din^pui 
Creosule Buildup 



Antf Dfisr of eli i>dli can your lurplw 

*hile minrtrj on your rraaliF*g tjHi* Hecflsjw 
will! Heanti- Aid II - you dpn 1 newd losACniit^ 
your linL-plact- s appea<anQG or in* 1 iJt*ligtn a? 
*in open lire Ed Dp energy efficient 



For Free Informal ton, Wrtte Or Csti 

Thmrmrn 0*pL PH. 1 1M H»p^ tocWtal CL 
jSffl nktln . TN 37064 

NiHOntrld* tell Fr«: T S0^742-HE^T 



We Specialize in Arches. 
Corners, and Prefabs. 




AdjuiUtilo IXL4 flfiiarpsa *v ilracKDns wp to 2TV J timfl* for 
Eh* an® ycu Withl Capy unh mi lud idn*3 (QE drill aMilpna 
t ?t :nrg« BlLI-flnni. porlTjily il||l lil-F y ijrvflacigwa 

phWoft. a'uJci. dfsaigiia Oh £0 «W Ihd |e«*i. , y PtojKtB In 
Disc I ralura, U&o» r. C i dfcrtia$a QrlQMial SuTpIt MViCrtrf- 
lio^i-s. Uses household current mJ SO wait bulb 5*rto 
SI 9 IB piirt S 2 . 9 S shipping K dJY im OK>, giurwlftt 
Norton G*pt, Bat 20 1 2 . Ntw N.Y- tPW 2 



Enlarge rrolect Designs 

Craft Projector is Simple! Fast! Accurate! 

Fmfrrii o n in; Omrin g, Gn-phi IrtcMij Plpft*, Wtwd, 

Otim Surfaces. 





CHEAP HEAT 



UarNo 1 

.water 
I heater I 



UP IN SMOKE 

r Cm?t \ h itt.d fr uni JJ-JfJ 

pressed in grams jot hour, in the most 
recently developed measure of perfor- 
mance. It's use is a direct result of state 
(first Oregon, then CotoradoJ regula* 
lion to reduce air |wi] tut ion. It would 
probably be clearer la refer to these hk 
H jrrama of smoke |>er hour/ 1 as the 
particles measured consist essentially 
of liny droplets of condensed creosote. 

ReengpiEing that smoke production, 
like i'flficiency T depends upnn the 
stove's adjustment, the measurement 
technique mandated by Oregon calls for 



operating the .stove at a number of air 
adjustment settings and reporting the 
amount of amake t as welJ as the effi- 
ciency, at each setting. Results for the 
various settings are combined to pro* 
duen Jt single number for efficiency and 
another for grams of smnke r Oregon's 
standard, the only one in effect at this 
time as far as banning sales of unaccept- 
able stoves, calls for no more than IS 
grama per hour (9 gpb for higher- priced 
catalytic models) in stoves sold from 
July l n 1981a, to July 1, 19B^ P and no 
more than 9 naul 4 gph fear noftqatalytic 
and catalytic stoves sold after that. 

{Pin iM tuny tv mg* I$5) 




RETROFIT 

CATALYTIC COMBUSTOR 



Older stoves can be retrofitted with a catalytic combustor to achieve more efficiency arm 
I til pollution. If b pojFtkxred Inside I he Flue where the flue jodru the stove. 



I f you now have an old, but serviceable. 

woodslove and don' l want id shell out Ihe 
price of one of (he new high-tech models, 
don't despair. Your slave may be a candi- 
date for upgrading to a h^-pertormaricie 
catalytic whiz. A nunber of manufactL*ar& 
are F5f=iing retroM catalytic combustors (hat. 
in many cases, can make an old etove 
behave like The newest designs. Prices are 
in the $1 00 \o $200 range. 

Retrofit combustors ueualy are mounted 
where the hue joins the stove. Typically, 
there’s a 2-position lever stenting Irom the 
combustor. One posilion starts the lie, the 
other swhgs ihe catetyst nlo the smoke 
stream a her the Fire has ix^ned kmg enough 
to fire oil the catalysl. 

A retrofit c-QmbusEor wd usually make a 



drly-burmg stove into a dean-burning one; 
its eFfec^venoss on improving me Stove's 
overal efliciency dejwnds on whether 
ihero s enough stovepfje surface afier the 
combyslor to get ihe addtionaJ heat pro- 
duced by the combustor rto the room. 

Is your slave a candidate For relroFitlMig? 
There are two major recijifements. Firsi, is 
your stove reasonably airtight? II Is if adjust- 
ing the air nlet to off will drastically reduce 
the size cf lhe Ire. Second, is your stove's 
fbe temperature high enough to Fire oft the 
combustor* To find Ihis oui, you' I need a ftoe 
ihermomeiet, avaiabte For aboul $10 from 
mosl stove dealers. If your ffcje lamperatue, 
measured at the base oi the stovepipe, 
reaches 600 f 'F when you have a good blaze 
gorfig, a reiroFrt combustor will work.— LG. 



POPLFLAH MECHANICS ■ JANUARY 1 9fl7 





SATURDAY MECHANIC 



FUEL SPRAY 



TWW THftOTILE- 
BODY JMjfCtDP 



lWlN THiOTtlf- 
BQOV IMJECTOI? 



t Flm check for 
Throtli^Boity Injection 
operation: injecion 
should spray fuel 
when engine Jj cranked- 



WHEN YOUR CAR 
WON'T START 



I t seems like it only happens when 
ynu're 1 0 minute late fnr an impor- 
tant appointment. You hop in your 
car and turn the key. Nothing, The 
engine tump over fine, but it wont 
Start, What to do? 

Covering the basics 

Before you even pop the hood, make 
sure you've covered the esaentiat^ 
— like putting fuel in the tank and using 
the proper starting; technique. 

A fue] gauge that reads full doesn't 



BY PAUL STENQUIST 

always indicate a full tank. If you can't 
remember the last Lime you fided up. 
and the gauge is still pinned to the v 
mark, try pouring a few gallons of gas 
into the tank before you look for a more 
complicated problem. On many cars, 
the fuel gauge will read FULL continu- 
ously if the tending unit isn't properly 
grounded. 

If your engine is carbureted and the 
tank is empty p prime the engine by 



]xjursng a few tablespoons of gas down 
the carb. Bui reinstall the air cleaner to 
prevent a backfire that could start a 
fire. Fuel -injected engines will Usually 
prime themselves if the key is lefL in the 
ON position for a few seconds. 

Improper starting techniques can 
also leave you with a no-start, particu- 
larly in cold weather. Most carbureted 
cars are started by pressing the throt- 
tle to the floor, releasing it and turning 
the key with year foot off the throttle. 
On some cars two pumps are necessary 
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M U« tuknjm for xrcwdrtv^r to pry Injctrctf 
from GM ifwoftie-body Injector. 



in colder weather. Most fuel-ipjected 
cars are started wiLh your toot off the 
throttle — pumping does nothing. 

Cheek your owner's manual for detailed 
starting information. 

Fuel or spar ft 7 

Two things are necessary to make any 
gasoline-burning engine run: fuel and 
spark. Once you're satisfied that the 
problem is not simply an empty fuel 
tank or incorrect starting technique, 
you can tell whether it’s due to a lack of 
fuel or spark with a visual check, 

All hough simple in most cases, the 
procedure is not the same for throttle- 
body fuehiryected, port-injected and 
carbureted engines. 

Tfirottle-fra<fy fuel -Inject «f 

Begin your routine by turning the key 
to the un position and noting the CHECK 
ENGINE light. {The name varies, but all 
recently produced engines have some 
type of light to indicate computer sys- 
tem problems.) The light should be 
illuminated with the key in the os 
position. If not, there is probably a 
basic power-supply problem and you 
should consult your factory service 
manual for further directions. 



If the check engine light came on 
and your car has throttle-body fuel- 
injection. remove the air cleaner and 
have a helper crank the engine while 
you observe the fuel injectors. You 
should see fuel spraying from the injec- 
tors while the engine cranks (Fig. 1), 

If you do see fhel spray, disconnect 
the injector [or injectors — some have 
two) and have your helper crank the 
engine again while you observe. If one 
or more of the injectors sprays while it 
is discon netted, the injector nr injector 
seal is faulty and must be replaced. In 
this case, the no-start is caused by 
flooding, and you should remove the 
plugs, dean them with dry cleaning 
fluid or sparkplug cleaner, and crank 
the engine with the plugs out and the 
new injectors disconnected for a few 
seconds before attempting to start it. 

If. while cranking the engine with the 
harness disconnected, there was not 
visible fuel spray— but you did see fuel 
spray when you cranked with it connec- 
ted— the problem is not due to a lack of 
fuel. Proceed to Checking for spark. 

If you didn't see any fuel spray the 
first time you cranked the en- 
gine — with the irgector harness connec- 
ted — disconnect the injector harness 
and connect a test light across the 
harness connector. Special inexpensive 
test lights that plug into the harness 
are available for this purpose at auto 
parts stores. 

Crank the engine with the test light 
connected. It should blink on and off, 
indicating that voltage is being supplied 
to the injector and the lack of ftiel is due 
to either a faulty injector or a fuel- 
delivery problem. To determine which, 
turn the ignition off for at least 10 
seconds and install a fuel-pressure 
gauge on the Schrader valve found on 
your engine's fuel-supply line or on the 
fuel-filter case. 

On some cars, you p ll have to use a 





FLEX HOK 



1 Fuel-ptnure test gauge Is attached at Schrader fitting (see text for location}. 
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high-pressure gauge, like the ones sold 
specifically for fuel-injection diagnosis. 
Rut check your manual to be sure 
Some TBI systems operate at low pres- 
sure, so all that's needed is a gauge with 
a Schrader valve attachment. 

Within a few seconds alter turning 
the ignition on, the fuel system should 
pressurize. If it does n the no-start prob- 
lem is due to a faulty mjectotfs) that 
should be replaced {Fig. 2). 

If it doesn'L pressurize, the problem 
is due to a bad pump, a plugged in-line 
nr in-tank filter, a restricted fuel line or 
(on cars with in-tank pumps I a leaking 
fuel pump coupling (Fig, 3 k 

Port fuel Injected 

The procedure differs for port-iiyected 
engines because you can't see the injec- 
tors without removing them from the 
intake manifold. 

Because of this, most manufacturers 
recommend that you begin trouble 
shooting by checking the computer's 
memory for trouble codes. To do this, 
consult the appropriate chapter in yuiir 
factory service manual. 

If no trouble codes are stored, skip to 
the section below to check for spark. 

If you find that spark is okay, discon- 
nect an injector harness connector from 
one of the injectors and connect a test 
light. As noted above, special fuel- 
injection test lights are sold for this 
purpose. Crank the engine while you 
watch the light. 

If the light blinks on and off, install a 
fuel -injection pressure gauge on the 
Schrader valve r w r hich Ls probably lo- 
cated Homewhere on the fuel rail. Turn 
on the ignition and note fuel pressure 
after the pump stops running (a few 
seconds in moat cases). Pressure should 
be 30 to 40 psi on most port-injected 
engines. If it's not, cheek your service 
manual to make sure this spec is correct 
for your system. If you conclude that 
low fuel pressure is a problem, the 
cause would be comparable to TBI fuel 
problems mentioned earlier 

If pressure is okay, and all previous 
checks yielded passing grades, go to the 
section Other possible problems. 

Carbureted engines 

If your carbureted engine fails to start, 
check to see LhaL the warning lights or 
CHECK ENGINE light comes on when the 
key is in the on position. If it doesn't! 
there's a wiring problem. 

If the lights come on but the engine 
won't start, remove the air cleaner. If 
Lhe engine hasn't been running for six 
hours or mare, the choke should be 
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earb float bowl manually, starting the 
engine and then checking fuel-pump 
pressure and vacuum. 

Before you remove a fuel pump, al- 
ways disconnect the battery's negative 
cable to prevent the possibility of an 
electrical spark igniting any spilled 
fueL When installing a new pump t 
make sure the pump push rod or drive 
cam properly contacts the pump lever. 

IF you found that the fuel-pump ca- 
pacity w r aa okay but there is no fuel 
squirting from the accelerator pump 
nozzles, the problem is inside the carb. 
On most cars. you can remove the carb 
air horn for basic inspection without 
removing the carb from the engine. 

To remove the curb air horn (the 
upper part of the carburetor), discon- 
nect the fuel line, throttle and choke 
linkage along with any other linkage 
rods that connect the carb base to the 
carb air horn. 

Then, being extremely careful not to 
drop anything into the carburetor, re- 
move the screws that join the air horn 



* ftemov* the accelerator pump cov^r to 
check fix a tom or leaky diaphragm. 

to the float bowl’ some screws may be 
hidden within the air horn. 

Once nil of the screws are removed, 
you should be able to carefully lift the 
air horn off the carb base. The float 
assembly, and in some cases the accel- 
erator pump, will come off with the air 
horn. Turn the air horn upside down so 
that the float is feeing you. 

The float, needle and seat control the 
amount of fuel flowing into the carb. 
When the carb fuel bowi is full, the float 
rises and pushes the needle into its 
seat* preventing any more fuel from 
entering the float bowl until some of it 
is burned in the engine. If the float is 
jammed in the up position (down with 
the air horn turned over), the needle 
wilt stay in the seat and no fuel will 
enter the carb. 



#S«pthe throttle open and watch the carb accelerator pump norzln for fuel spray. 



almost fully closed. If iL isn't, open the 
throttle. The choke should snap closed. 
If it doesn't, it’s either dirty, broken or 
misadjusted. 

If the choke seems to be working, 
look down into the carburetor. While 
holding the choke: open, move the throt- 
tle rapidly to the full open position. You 
should see fuel squirt from the accelera- 
tor pump nozzles within the carb tFig. 
4). If you see fuel, proceed to the 
section Checking for x park. 

If you don't see fuel squirt from the 
accelerator pump nozzles when you 
open the throttle, check once again to 
make sure there is fuel in the tank, then 
remove the fuel filler and check for 
restriction. On many cars the filler can 
be found behind the carburetor fuel 
inlet mit. Use tw r o wrenches w^hile re- 
moving the fuel line — one on the inlet 
nut, one on the fuel dine nut. It's best to 
use a special tubing wrench on the fuel- 
lihe nut if you have one. as this type 
wrench is less likely to slip on the nut. 



Place a rag on the manifold under the 
fuel-lino connection before you unscrew 
it. There should be visible evidence of 
filter contamination if it's had enough to 
cause a no-start- 

On cars with in-line filters, place a 
rag under the filter and release the hose 
clamps that secure it in the fuel line. 
With this type filter it’s difficult to tell if 
it's contaminated [unless it's see- 
through plastic), so you may just have 
to replace it to tell if it's the culprit. 

If the fuel filter checks out okay, 
check fuel-pump capacity by connecting 
a hose from the fuel-inlet line to a 
suitable, unbreakable container. Crank 
the engine. The fuel pump should sup- 
ply a half-pint or more of fuel in 15 
seconds, [f the pump can't deliver 
enough or delivers none at all, it should 
be replaced, 

It'S also possible that the line leading 
to the pump or the inlet sock in the lank 
is restricted. You can determine if ei- 
ther of these is the cause by filling the 
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float 

AND 



S invtn air horn to check float height 
with diiU bit dr appropriate gauge. 



u 




!F Use the vparfc tetter to iwold Shock and damaged IgnEllon tBm po tiM t E. 



Another possibility is a needle that 
sticks in its seat when the float drops. 
You can check for this by turning the 
air horn so that the float is facing down. 
The float should drop and the needle 
should move out of its seat. If it doesn't, 
it's stuck and it should be replaced. 
Wear has probably led to a ridge that 
causes the needle to stick in its seat. 
Replace it. Adjust float height before 
reinstalling the air horn (Fig. 5k 
If the float bow! was full of fuel when 
you removed the air horn, examine the 
accelerator pump. On many carts you'll 
find the pump hanging from the air 
horn. It consists of a rawhide or neo- 
prene piston that pushes fuel through a 
chamber and into the accelerator pump 
nozzles. If the piston has deteriorated , 




0 On Ghryiler 2_IL engines, coolant temp 
»w u In the ihemwiJrt housing, 

fuel won't squirt out and starting will 
be difficult, if not impossible. 

Some carts have a diaphragm-type 
accelerator pump rather than a piston. 
This type pump is uau&Lly attached to 
the curb base with screws. Cheek for a 
torn diaphragm by removing the pump 
assembly (Fig. 6). 

Checking for spark 

Once you've determined that enough 
fuel for starting ia available— or with 
port-injected engines before you check 
for fuel- — you can perform a very simple 



test to sea if the second element neces- 
sary for starting an engine is available: 
ignition spark. 

In the good old days of simple cars 
with points am! condensers, all you had 
to do to check for spark was pull the coil 
wire from the distributor tower and 
hold it near the ground while cranking 
the engine. If it sparked, you did the 
same thing with one of the plug cables 
to make sure voltage was getting past 
the rotor and distributor cap. 

With today's high power ignitions, 
you could end up with a serious electri- 
cal shock or damaged ignition comptH 
Rents if you chock fur spark in this 
manner. Nowadays you need a special 
spark-test tool, but the job is still an 
easy one. This tool is available at most 
auto parts stores, or any GM dealer 
Ask for the ST' 125 spark tester Be- 
cause spark checks are an important 
part of many diagnostic routines, nn 
serious driveway mechanic should be 
without this tool. 

To check fnr spark, remove one plug 
cable from a sparkplug with the ignition 
turned off, Twist the boot a little if you 
have to. Install the spark tester on the 
end of the cable and attach the clamp to 
a good ground. Then, while your helper 
cranks the engine, watch the end of the 
spark tester. A well-defined spark 
should arc from the tester's center elec- 
trode to its housing (Fig. 7k 

[f you see a spark, check several 
other cables in the same way. If they all 
check out okay, you can be sure that a 
Jack of spark is nut preventing the 
engine from starting. 

If there is no spark, remove the 
distributor cap and make sure the rotor 
turns when the engine cranks. If it 
doesn't, the pin that secures the distrib- 
utor gear to the shaft is probably bro- 
ken and the distributor will have to be 
removed for repair. It’s also possible 
(hat the camshaft timing belt or chain is 
broken. If the rutur turns and there is 
no spark, check for broken or dkon- 
nected pickup wires. If everything 
Looks okay, further diagnosis of the 
electronic ignition system is necessary. 



Other possible problems 

If your troubleshooting finds that the 
engine is supplied with both fuel and 
spark, you'll have to look elsewhere for 
the starting problem. 

On many fuel-injected engines a 
throttle-position sensor (TPS) that 
sticks in the wide open throttle position 
will cause the computer to go into the 
CLEAR FLOOD mode. This results in a 
lean fuel mixture that makes starting 
difficult, if not impossible. 

If the coolant sensor on a computer- 
controlled engine fails in such a way 
that its circuit opens with the ignition 
off, the computer will think that the 
outside temperature is extremely cold. 
In warm weather, this condition can 
cause flooding; which will result in a no- 
start (Fig, HI 

Water in fuel-system components 
can cause a no-atait in cold weather, 
particularly if you get a load of gas that 
was blended for warm weather The 
best cure is a w arm-up indoors. If you 
have recurring trouble, add a can of 
gasoline winterirar. 

An EGR valve that sticks open can 
cause an overly lean air /fuel mix during 
cranking, resulting in a no-start. Re- 
move a suspect EGR valve and make 
sure its pintle is firmly against its valve 
seat (Fig. 9). 

If an engine's camshaft timing chain 
or belt jumps one or more teeth on the 
gear or pulley due to wear* the engine 
will usually only snort and backfire 
when you attempt to start it. 

To see if an engine has jumped time, 
lum the crank until the ignition timing 
mark on the crank pulley is aligned with 
the pointer on the engine, then remove 
the distributor cap. 

The rotor should be pointing to the 
terminal in the distributor cap for the 
first cylinder in the firing order or the 
cylinder 1STT across the cap. If not* the 
engine has jum|>ed time, or — as ex- 
plained earlier — the distributor's drive 
gear pin has sheared. 




# Remove I he EGA valve Id check die pintle 
fw proper seal against seat. 
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UP Uj SMOKE 

(Continued from pttojt J. TfjJ 



Haw to pick a stove 

If you Ye in the market for a woodatove, 
take a good look at one of the new higlth 
tech models. They carry higher price 
tagy. than more traditional staves do 
but* in several ways* you get more than 
your money's worth- Higher efficiency 
mean;- less wood burned for the same 
amounl of heal, mid a stove with an 
overall efficiency of 7f> percent will hum 
one-third loss wood than one with a 50 
percent efficiency. That means that if 
you would bum SHOO worth of wood 
with an old-style stove, you cuuhl save 
If lttfj of that with a high-tech one. 

Thai increase in efficiency carrier 
with it three other advantages. First, 
since much more of the smoke is being 
converted to useful heat instead of go- 
ing up the chimney,, there's less smoke 
in the air to bother you anil your neigh - 
bors, Second, there's much lens erei> 
sote deposited in the chimney, so you'd 
save on chimney cleaning costa. Third, 
leas creosote means less chance of a 
dangerous chimney fine- 

Your next consideration in picking a 
stove should be the size you need. This 
requires some thinking about both heat 
output requirements and the room 
space available for the stove. The latter 
is usually more important. If you’re 
using a stove to supplement a furnace, 
any stove with an output that can be 
reduced to 10,000 to SSOgOOO BtuH will 
have ample capacity for heating even a 
large room. If I he stove is your only 
heat source, a heat output in the 30,000 
to 40,000 BtuH range will keep you 
warm on even the coldest days. 

Remember, if yull^fe tempted by 
claims of very high heat outputs, u 
typical centra! heating system has a 
tutal heat output of only fpO h OOO tn 
80,<kX) BtuH. and that output is distrib- 
uted throughout Lhe entire house. More 
woodtftove users suffer from too much 
rather than too little heaL. 

Space requirements for a woudsLuve 
can be surprisingly large, A stove 
which measures £ ft. square* for in- 
stance, may require a 3-ft. clearance on 
each side from walls or any other com- 
bustible surface. This adds up to W *q r 
ft. of room area. Clearance* can he 
reduced by applying Heat shields to 
nearby walls, Any Underwriters Lab- 
oratory (LTD listed stove will ccmnt- 
with installation specifications 

For more information* consult Wood 
Heul S? k This snft-cnver bonk is loaded 
with details about specific stove*, mam 
ufacturers, catalytic combustors, ac- 
cessories and wood-burning tech- 
nique^ It's available at news- 
stand h or directly from the publisher^ 
Wood Heat $T r Box £008, Laconia* NH 
03247 r fur $6 postpaid. PM 




C ——‘ ^ — JW alters of the Wot Id Famous T-5Q Staple Cun 

Now Brings You A Rill Selection I 

Of Professional Quality Fastening Tools 

For All Your Fix-It Fastening Heeds! 



Model ETN-SQ M 
tMn-wnn- mm 

PratBSEwnat 

QvHUy 

ELECTRIC A 
STAPLE m 
GUN 

TUB* ^ ' ~ 

mm 

utnwwsf 

firwJb-uar it 

H# riW MOKrXie jIkti 



Ur Medel T- 50 XP 
X PAN DO 
FASTENING SYSTEM 

tnichMiilFirimn 




ARROW FASTENER COMPANY, INC. 

271 May hill Street. Saddle Brack, nj 07662 
In Canada: fardel Oistr it UTcra.. Inc . 65CI5 Mfttropoliltn filwa EmI. Mondesi HIP 1X& t';...'!n r. 

AwmBubi* Mt * JI le.tf/ne H.rfwant. Home Cmlir, lAtfObcHOl Dwparlmwnt $tom trwrywh* ro. 




JERROLD. HAMLIN. OAK 

**HClQTYlflt fAJ^OU* MANUfACTUNFfn 

■ r^ttyr wABRAMrt mn^uw muaJ 
* ucnrtYi M.1AJL «Mi£W FPRR nftui 
fijfcMFK >***3 rw_w SK* I *rrm%i JAMCiMI 

1 SH J 4 I-IVI 7 / 

PMAUMOMMIIil r*** ■ 



E 3 



PACIFIC CABLE CO., INC 

I Ilf -. IKIEBIA ILVIL DEPT. Till 
NtlEM. LA «flli 



MEN 
PAST 40 



TnibM Will EriElif tip RijAti 
Nit 1 > hdi. Hipi. Iffi 
Ntritmiii Tirtdmt 



II vow m on I Li r tod by I hnF u t fYtplomt 
liuubm mir b* C*trt*d bv fll*nAi*a' inlIjnImJlifih 
□P yow pfDElRl* MelhuOa th*1 ni£f&l> qiy* Ifl-mpm 1 
iry ^ 1 ^ Km *h* CQKdslipn canruH b* pjp*£t*d 1 & 
r^nuTa-i IK* cuh ol jffluf Ir&utM* 

Th* totfcilUlfl ClinHL. da^-Dled H> If** 

H&NEUBGiCAL -ntfllMMh C 1 P 1r**tminl lor d.i 
*n*% IQ b*Eh»r fTidrt h** I nfl* fflff 

BOOK 'hit IvlH *Ow 1K«* Imublfln m a.f li« ebr 
i*Cl«d The rtOti-MiinGiCAt. d* 

»ep«bed in 1b*t b«ft r«jwiie nn hoiCh-lMii- 

Ikwi or long poind ol conv£l«H-ery:fl 1 rriairTHNUi 
lAk* Uwl 1 iMflrl ism* and IK* cnl ns naaot «UU 

Will# lodjy This booh nuy ptw* or uimoii rfn- 
portra* fo Fog. Ho obKg*l^>n 

EiCfrtatoF ln#tHfcil* Clinic. Chpl '303 
UO E thffliuv SpringA Mo W03* 
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.22 CAL. PELLET FIRING TARGET PISTOLS 




"UCIHH E"EI- i Wkf* 
s&r' Hd IhE Iir^fi 11 tmt 
is pcu ua M ™ > q j#» ***** 



THI SfAiTHH PM 

ThnMUiicjirwmncxJw- 

und k:l- iIi 'ip »:i -ji th tea 
WWI! Uplift Ai mp *-VmU 
Cros hvIH fl slWt rtw^iY 



□ aMI^TOUATip 
WULHIt HJKH 
l^cr IWhjy 

n SmitMMid MravfN 



TO. ^bke ruE^ me II* I? cil (HUtoHirwfl tarflet 
HttfAriJiH ndiidudb dew AJgd mdudti my FREE iiipiii 
jnii 5ft •EiiMJh.p friiA wnti tjch mapBT! I'm Fficto&Tfl 
14 95d0r d^uqc md nmdimQ icreinTxigct 



Mik^fifi I m n 'liti mg IM rfinflrremd*^Hlrif«rsiDu 
rrlulid iPrf m’jnrp ngPT iway 



kftSttJiTip 

I Intai 



KIPEHUir R^URtl 
PTAH W-WEtM^i u 



wauiiu 



r w^bm 

Du Kin 

LmmhtMHGJiHic 

hmi wncwAiF: timur 

LLiQEBGTSEHl ALIDUfiriC 

v:.?lah w ii 

semi *.n;iwic 

u^miu in: 

9H< fePIlMUC 

come** hifli 

StM-i.fcJUBUiTjC 



tl MrtttPyi 

kit ikdcri 

bLUuTItH 



■I j-jm kl mr JWT1MU*! Hixfiifl i*il H » mh put 1^£ tmh lv pwjji ud wHlnc 
utniu 



hft MSAG79 



■ CwHtyl 



, "iarllgrt ttichrfin tffS? 



NON-GUN FUN 

FREE: TARGETS AND 50 
REUSEABLE HARMLESS PELLETS 









Sags*- 

Sia**t5!- 

•SJ^ssE-. 

• Energy-ell iciBlM:if ,ft ^ , , ow maintenan® 

* ICO s a, dg» M \Leasy 

.5S5ST'?s-SS 5£ 
:K$V r22*3Sf 



s=s sft aar’ <1Tf 
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Have all the pure, fresh water 

you want 

FREEI 

You can drill 
a water well in 
your backyard 
nexl weekend! 
Over 90 000 
home watnr walls- 
dr filed ihis easy, 

I aw- cost way 

since 19S2! 





CALL TOLL-FREE 

1-800-821-7700 

(Aik far Optra (Qr 61 G6| 

dr £tip Cvup&n ajwi ttwtl r^ppi* 



J ^ LoQTlDfli^lf Anil»r»n F 1 o*d 

m*[l|lU 0 H OpaM km, Alfrfrpm* 3 I 9 M 



iVinl Nqtfii* 



CprSiiu. Zip 



InbS 




nH^DEI^NDABLES.^ 

Sharp sums Dr gem Is turns, big dumps or \Me bumps, you can depend 
on KYB Gas Shocks to take them all in alride . . mile aNet mile after mile 

So join |ho demanding drivers in over 60 counUieg who depend on she 
quick response, exceptional control and world renowned gualily of KYB 
Shock Absorbers. 

You'll drive with more conlhdence! You'Jf find driving is more fun 1 
Just choose the shock that’s right for you 
* KY0 Gas -a- just — Ihe high-pressure gas shocks tor unsurpassed 
road control., or 

■ KYB GR‘2 — Ihe low- pressure gas shocks fur riding comlori you can 
feet at a once you won t . . even in a compact or mid- size car. 



ASK 

FOR THE 
DEPENDABLE^ 
-FflQM 

KYIS 

KYB CORPORATION 
OF AMERICA 
■301 Oak O*** D-tive 
Lombard iLficmfl 
PIONEERS IN 
GAS SHOCK TECHNOLOGY 1 




IreplIc" 

(MODELS 

iBoH^fHa how; gums .. 

I Sale! full mit Iek -Ukr- b*ILtfk- 
J Ow 30 pi|U. fuHl be midrib [ire 

I rrlllBu. OifflM UHmbbd (jlliUlV 

|COLUCX«lAIQmiT ilw 

. WRBMun Liar 
leffiiQ 6 i„D»LeM' 

^yc uj-.ii u. vi. " 




BASEMENT 

FLUSHES HP t, 

Ha Ok] igirvf] bp Flun 
Instill It YwiStN 
Wrllt MeFIwuh, 

H-ojc 15133 Iimpi. Florida 



Belter Band Saw 
Blades for Less 







XL UidK -Utfl i 
lOCWtg |w 
Fw N* cpfpDfl 



flo tuoi Emts IwcuHetc 
udimiU iwtafiw tor 

IM* Trh w«q 

Ifi: 



m 



Tilt O] mn Saw Cddlpufiy 
Bethel . CT G6BG1 
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AvthQritvd Uwidatof 



INTERSTATE" BY FOX 

RADAR DETECTOR 




Super sensitive! Alerts you to 
radar up to 5 miles away! 

* SENSITIVES Proven in lab tests to fee as 
good or boiler than Escort Gafrra and 
Whistler fno<3e*s costing up to twee as 
much! 

* COMPACT] Just W Xi w" * 3Vi Fl 

* HIGHLY SENSITIVE] Sup^rh&lerDdyne 
CiltuilTy. 

* more hang El Detects fringe signals 
a no hand-held pulse radar. 

* HIGHLY SELECTIVE! Fal so alarms are 
reduced by narrower frami witflh, video 
signal prOH&samg and builHn dielec- 
tric tons 

* DOUBLE ALARMS? When radar is 
detected, il loggers a rad LED light and 
a buzzer. 

* LOUD ALARM! Can be heard above 
traffic noise 

* 3-WAY SWITCH] Far off. City, long 
range highway use. 

* CONVENIENT! Plugs inlo your cigar- 
ette lighter. 

One-Tear Limited Factory Warranty. 

(Off* void wtori pi«h»biie<i by law.? 

Mfr.u»b *239.95 
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Liquidation Price 

Htm H-20W-JS99-M1 Ship, handling; S3~75 



Qr#dil: cm d ouBbamerv c 
34 h^tpl 4 dry. 

I daps ■ ™* 



l mfdBf by pliant 



Toll-Free: 1-800-328-0609 

SalM aullrfa Hi# Lfl L^ihyuCm, driln^ pri Wt4fd4 

PhPH cMw *¥PlH lo inauirr 



C.D.il Dwl Mi»h *fetg terp h*m K- JOOfl 

1401 Xmuutfi Lift* NrMiniii poili, WN 1 4*y* 

Send . FlJrtir D*t*ctodi|llem H- 3 D»- 299 G ODl MlTlfl 
i -.--i r .h pliifc J 3 7 b oach w shipping. handling jMinnesitfn 
rmdenb add frh m^S ti- SGfffl *'0 C 0 D OFMFlJ 
D Wy thtrL « t*.-.| ihv s e*-icS»KL I*la delays tji 

precitiiinq adefi paid bf chock i 

CtiBfflge.D VW Q UiSfcHCMid# D ArfKr-ca.nEjpfHi* 



Acdl 

PLEASE PHMl CUARLY 

•Ntalm 

AiMrna. ■ 



Ejd , 



CJy. 

5ln» 



pi’flne- L_ 

§tf]n Mere 



Direct Marketing Carp, 
Authorized Liquidator 

1405 Keniuin Lane North 
Minneapolis. Minnesota 55441-4494 




NEXT MONTH 





12 -Meter mJkei waves 



267-mph Salt 
Sizzler 

PM gets behind the wheel of a 
1 500-hp Pontiac Trans Am and 
sets a new speed record. 

America's Cup 
Racers 

1 2-Meter yachts: How they 
build 'em and race 'em. 



Hot-Air Chopper 

Take off in a revolutionary new helicopter that has 
no tail rotor and is powered by compressed air. 

Camcorder Shootout 

PM tries out the four different video formats 
to help you pick the one that's best for you. 

Power Saw Secrets 

Get the most from your portable circular saw. 




SPECIAL IMPORTED CARS SECTION 



1987 Import Car 
Buyer's Guide 

■ What's hot. what's not 

■ Features and details 

«as 4 ■ Complete pricing info 

■ The captive-import story 
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Mechanics 




From a looi udx to a hovercraft. an icebox 
cabinet lo a storage barn, o^r caiaiog has 
plans lor you Rich. Prom workshop items, 
models, furniture, ouldoor sheds and toys, 
Voo can also sa^cl books on aula repair, 
boating, even (he military Choose -i video 
Prom This Old House and more, too 
Send for your catalog loday and see what 
you can butid 



TO ORDER Send your name and address 
with chack or momy order tor Popular 
Mechanics, Box 1014, Radio City Station, 
WewYork, NY 10101 



Popular Meehans is a mjoiicgrton gl HearM 
Magazines A Division or Ihe Hearst CorporaliDn 
i.g S&86 the Hearst Corporation All fiphl-si reserved 



WOODWORKING MACHINES 
5 in 1 Combination 






WrrH ELECTRIC MOTOR WHICH 
DEVELOPS 3 HP 

04* LATHE 

* 10 TABLE SAW 
■ llfc DISC SANDER 

* 10!^ ' VERTICAL 

DRILL PRESS 

* HORIZONTAL 
DRILL PRESS 

* 



>5 




VERY IMPORTANT' 

Th* erVj- machine hu.ir «nm 

a. all Cast iron tables 

ft. HEAVY DUTY DESIGN 
‘ C DEVELOPS J HP MOTOR 

0 ftUILT AS AN INPUaTRMU. 
MACHINE 

oiv€ place fop all voup ne eos 

CALL MOW!t! FOR FREE GIFT 
Toll Rm( 1-B0Q4S1 2487 

IN CALIFORNIA CALL CtiLllCT [31 JJ S4MTil 

■ e£a :i MAgTEBCAPO MONfv QiVDEA 
PLANT 

MASTER WOODCRAFT CO 

800 SPRUCE LAKE DRIVE - PC B0X:«G9 
HAflBOFt CL!Y. CAgOJtO 

1 a fleftdtHfC-Laoun Oioup, 

OefiUHSh-|j Availdbta 




— 4 Liquidator 




Toll-Free: 1-800-328-0609 



&T pnm Jlhn | tfj | T * * 



SEND TO- Hm H-2002 

C.O MB Dlrecl Marketing Ce*p. 

HQ-5 Kenlufti LtrM HrMInnonpalii HN SM41-44H 
Send — Hydra- tick' AuId -Fiu£l*L|i) (tom H-2QD£-Tfl01- 
HT Jt|5Q ««!h jHm* U MCA Ich- Ship iiar'dliRp. pfeirHoto 
teskteffld add 64f. uIhIu. -Sorry wDjQ ryd^i j 
□ My check or morey unim 4 flndp*rf pio deii>9 ifi 
procMamj order* p^itf I ^rChet-J 
ChHiTje □ VISA* □ M#»WfC*fd# □ Anrmcen Expmm* 



PLEASE PRINT CUEA fl|,Y 

Him* 

Addiasi 

Crty — 



Acct no- 



Siffn Hare 

5Mtt ouMda Pm 44 CDtiUguouh atahu era audiacl la 
~ hh cel v tpH* Id tiqwv. 






Experience The 5m Art Faucet... at 

liquidation sawings, due to an overstock! 
InfenfiHul An infrared sensor turns 
on a pre-set mix of hot and cold water 
Take your hands/gla^ pway. and th* 
water shuts o# Chrom-tinish i&ucet 
has rear drain pull and tale, UL lifted 
transformer Adjustable hot. ’cold walar. 
Front on f off switch. Easy -lo- Follow 
injrtujeticHirS- 

1 -Yaat UmKfld Factory Warranty. 
Mfr. U*t Prka . *174.95 



Liquidation 

Priced At . 



*69 



Item H-20W-70S1-SJT 
Shipping, handing: %4.QQ ta. 



HYDRO-TECH™ AUTO-FAUCET 

infrared Sensor Turns Water On And Off Automatically! 



GET THE EDGE! 




MODEL HIT *39.95- 



HAndl* 



Oleaminfl Bnir/r. A, H*teW0*MJ 

P'iji'kiQ StainteB* HUda 
Side Operand ftt" 

Lnvar Hunlnr 



MODEL 11 It 

Cfl-fiulFte Srag rt , ! 5n^l fahrili Puller 
I liiiian Mad* TV,: 

Laver Side op*? my 




Ail Genuine, Automatic, 
And Completely Finished, 
told In La«aM Kit Perm 




THE EDGE COMPANY 



PC BOX «fl 

BRATTLEBQRQ, 1ft P53PT 

CALL TOLL FREE 

1 600 445 1021 



Sand ter <r*« catalog!) Hundrads of unrqua 
models la full color . 

L Allr Culloctars 1 Sparisman though in r*ni Ipfm n 
r.piT.jin rn e ecrTipkllan ul IIwmi kJis may unlal* wn±n 
Ib*s P^MOt ghflrCh TQur a sd bdot n-btring oi auamt^ig 
u compMian^ adln *rr p la* ii Ihe uurchaxi‘3 

napualtaDiv 



! Tho Edge GO-. f*0 0 ok 826. BralMaborD, VT 0S3O1 

j Off|.'p-r P FTf* Dh Hftjufll t ME 600-445-1021 j 

j $wp rj^a FDfJowjno 

I MCffifilL CH,y. Modal « QEy 

| Medwi Qty. WodBli. OEy 

I Mo&ai* Olv Uodal a_„ Qty 

i Add ti-SO Par km Sh^ppi rvg md Hundilng— Allow 10 Days Shipping 
I u CfiMfcflr Monvy OEl«tenc.l0M(J TnhwlA 
I □ VHamafllTCard t Enp.DBlfl 

a CO.D. 

I Nama 

! Addnai J 

City fttin . Zip_ I 

j I canlfy that I am drtr ?1 yvan tfl ag* 

I Date t 

| Hat nhr^rf" prohibited Py law h’qui'n abggl tptPal 

j mllilary ahd poltca waiwrs nn^p d i&KHinfis PM1 1 





The Quality 
Alternative to 
High-Cost 
Inflatable 
Boats! 




9 7 U $£4H 

leal I'nm-EJVi-tl 

ti-poNii ir«loirTHhinl 

Iff ^ hp Engni 



Why pay $600 Si 000 or more tor an inllaLabte 
boafT Spa Eagfe mhalatilB boats lusi 10* yMi*S. 
go almost anywhere and HK i at little as $£Q 
fishing pia-Horm, motor njna&oul river ra.1i, 
tamp t»0L yacw lefiiter and no* 5 irue speed- 
boar Lakes, rivfirs. ponds. bay& and swans 
Saa Eagles you *oaJ vaiufl tor your money 1 

• FREE COLOR CATALOG! 

Write §£3 Eagle Qepl PM710 

PO Bon 044, Bmilhilown. NV 117B7 

Or telephone 516 724-4900 

B 3D M/M 30 Manelay-f rtfay ESf 




Learn How Vbu Can 
Make Money Aa An 

ELECTRICIAN! 

GmgAT WQRK * GRW7 MV 
. r. GREAT FUTURE! 

Traei #1 ^cmfl in ygyr ppar* ttm* t^- 
praviDui &«pe^ance neeaed. YCu i 
lo-am #:gni rxperls., wfial !□ 4g, how 
ro do i' r^o special rale/il i«OJired — j 
Enon b»pniiflrs r.'a-l FA$M Tools I 
sn™ m ar&':a's mc'udK wnh you- I 
c&ursA' 

(■1 Fni iatli? Hwi Cb m wi lniiff 
ICS EliCTfflfilAJISCIM 

3 rt(rt|Cii. PA t85tS 

YK5 Fkirfi FREE FACTS «■ ruw I can flMka nmey « ar 
Clrrt7ciin **?o&iigro _ No utemin *nT mwi 

MAIE Atf _ 



□ep4 peo^i 




STHEll 

CITY SlATE-f 1 ? 
WfflFl | 



. API i 




SMALL 

ENGINES 

Srawmohilfl pjrts, 
Gtacr»tort. Arid more 




EXAMPLES 

BMP Brig^n HonranUI Jl M96 

0H P Tipggm wh HgrcjgnUI 1 1 99 » 
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ORDER TOLL fREE 1-ft00-4i1-9170 

&®ncS SI ,00 lor Ci la log Of SS.QQ for Catalog plus Best Selling plan 
package IStD.OQ vsrue) Or outer directly from this ad by prhone w makh 

HOW TO OftOERl. Sill* quervtHy, p-irl number. Mem pnc<. and lull I &r aider Send 
Ch*cA, mgn*^ grdi-r. OJ vm V u C numlstr and F.p dpte Shipping tfl 04 Id 1499' 
add 13.50. ISO DO Ifi 193 99 *dd H 50. 0**r 11D4.04 *m 15 00 MN *+< *iArt &*\ n. 



tn 04 Id 14994 



Minimum brdei 129.00 
Plkt l# l*rnS mi □ C 1 1 Rlcg 1 1 00 

IMnkHertb, 

4dtireea 

City 



Q Cltilog irvd Plan Package 1S.04 
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Free Facts That Can 
Cut Your Exercise Time 



In Half 



Find out htrtv you t an pstmisf yuurenWv You'll Look ud Tool Better 





wri people dan'i 
around to it Saw 
through this 
special booklet 
ynu 1 1 1 learn aJ] 
about a 
wnrtcnur 

IT" 



c attliiih'M|]irfltuF>- sysci’n with ihe GUI PL Tn 

Ben mmAUH amp nwm=AiiM n*t 

Aerobic Wi-j-rkimt Frum 
Ufecyetr* It'* you fm- 
abs-iUm-Ly Pive whim yntl 
muu I In l ho coupon below 

A Challenging Wiirbui 
In Only 12 Minuter 

Vui* can get an drtunshvt 
cardiorrepiratory work- 
uni fur u lunger. iM-allhit'r 
ti fr just by doing a sperial 
12 minute muimc 
a tow days a w-i^-k 
This 16 pajtr, fully 
iLluEtnated booklet 
tells about an easy, liruvun 
method that ran help you 

* Fmprovp ymir cardin 
respiratory system with 

oui causlitfl «wert airvss 

or strain to your heart 

* Bum ott cafork* In & 
minimum amounL -of time 

■ Docieasc you j permanent body fat 
Develop a Lnm. fit body from the privacy 



Studies ;=J >H j >a at-frJ-iiL- fitness helps 

alleviate everyday stress ft als* 
helpM, ynu k>ok ami 
feel really flood— but 



gram ihai will 
sjflnifirantlj' impmvM 
your rardiont'spiralory 
system and rui yuur 
FKcrriM time in halFI 

And it's so easy, your whole family -afi dn u 



ind ocnvtfllecu# or your 
own home. 



Send for the Free Facts Today 

All you liavrin do to flel your Fts-i- Rm^Jel is n-turn 
Mon i iiupnn below to LI recycle, 
td Thomas Road, I r vine, California 02-711+ m 

cnlf ioii frrr I- 80 Q- 5 W- 30 Q* V Dept.J 222 



1 

Send Par Your FREE Booklet Today! 

V K 14 r *.anl Irtcul my rxrnriM L 1imr in liallf’ i F !-pj|K* 
■ ^n,i iir (*,> PKKK niiry -if t hr fil'IUKTn [IKTTETt 
IIRAl-TIf AS I? FIT-SKafr" A IJ HuiuN 1 Ait-iIhc 
W drbmil by Lifn ys-J it 1 | iin-W m h ml I a rn u n-ih-r jui 
nhlijjat inn 

I HAIL TO: LLfecrclr 

W Tho-raiui H-oacl 

Iryknr. CaltFcmlm. 927 IK 

' {f>t#U* FrifilJ 

Nairn- ^ 

AilrtFTKS _ 

Clljr — Stall 1 - 7.kfi 

. Teleph'-ini- 

121* 




FREE 

tool 

Catalog 

Quality 
Products For 
Woodworkers 



Scud today for your FREE Copy of our new 
colorful catalog. It's fully Ulus li^ietl with 
the finest quality toots, supplies, boolt&. 
components, hardware, and couch more. 
SaUtficbJun Guaranteed 
Wfltctodiy for your FREE Catalog. 

WOODCRAFT SUPPLY CORF. 

Depl PM17 

41 Atlantic Avenue, Bcm itifll) 
Wbbum. .Vf jssji:hiisi k l'l ,, i NlkRFi 





Maying; a CoiHMele 
Flower Pat! ™ * - snd 

50 CAN YOU! 

Wake snd sell your own 
0-rname M a I Concrete ilerm. 
ftuih 15.00 for tool 
about Aluminum Wolds 
wish prices nnd pruducrr&n Irjdc -uc-creli 
direcS from world's largest m^lrf manufacturer. 
Over 350 designs to sc led From, 



WHAT'S IE DOING! 



£e/id $5.00 

Today To ^ 



mmn MACHINERY COMPANY 



rO.EMAM-MlCJUMbf.N.C. 



This Year, Over 60,000 
Gardeners Will Switch 
1b America’s Tiller 




waste money on a hi^ lillcr tfymi 
only li a vc a bacievis rd itkn? M iisn ti5. the 
20- fb. wundtr liifer, h ehangitip the way 
Americans garde n! 

The Gardenerb Champion 

So powerful it cutft Ihrtiu^b hard- 
packed soils and tough vegetation the way 
u chain saw oils through wood - - . so 
stmng that we wamht the fines forever — 
and give you a lifetime replacement agree- 
ment on the engine? 

Best of all you’ll love iin price. EWtr 
SJQfl 1 1 f you ch a rgc it on any m aior tred i t 
eard. il’s only 1 24 a month, plu^ a little 
inlcnrsl- 

But Den 1 ! Take Our Word For It 

Wc wanl von to TEST MANTIS IN 
YOUR GARDEN FOR A FULL 3 
WEEKS' Now. who else will let you do 
that? 




★ Fluting fur- 
rawing, trenrhing- 

Speizial lines let you 
dig furrows for 

(Til nspl artls. seedy 

etc. 




^TCuKliiitinj; 
iwfflflng). By pim- 
ply reveriinji l he 
Eilling tines, Mantis 
will work in the top 
rtorefihesmL 




★l*wn fine. De- 
Thatcher pulls up 
choking! I natch, 
Aerator cuts slits in 
the sod to give you 
rich. Lush green 
carpel, 



Mtrrtii MtnubelirfirtaCfi. 

USA County L inc Rid . ?2(5l7 

Hunlingdor VWey, FA 1MJ06 

[ □ >frs f-lfifljjr- RljS H Tiirn- inlnrTjliif>n or trie- Martai 
Titaf^CulI^flft^ andlh* 3-WEEK tRIM 

Kama 

Addtfeita 

I 

Stato Zip 

i 




i 

i 
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Including movement, 
dial and hardware. 



KlOCKIT, number qn e raiier of quartz and 
mKhanicaJ m&vflmfrnC£ and accssEoues, offers 
quality precision cut, fisjtftfood clock kils. Many 
tl y la 3 En ChoDsa fawn . K \ s fur the beginner as well 
as the craftsman Irom $13 95 to $1 .4-99.95. All kils 
caneFully and professionally designed 10 assure 
easy, accurate assembly Build an hBirkrasn lor 
yoursall or to give as a ffifll 



Please send me my FREE catalog showing your 
full line oi dock kit*. 



Name 

Address 



City Staid Zip 




KLOCK1T h DEPT PMt7, Bon 542 
Lake Geneva. Wl 53147 



J 



30 Ways to Help 
You Qualify for 
the Job You Want 




Free Fids about Career 
Diplomas and Decrees 

Now eE home in your spare 
lime, wiEhoul any previous 
experience, ygu can Irein 
lor e money-making career 
even get a Specieiized 
Associate Degree Can or _i 
send lor iree inlormation on the career field that 
inie/ests you mosl and ho* (drain lord 

1 - 800 - 228-5300 ^, 

C4U*NrTIHE 7 tovi S 

hn cast Nc ndgitD- ha iitsr*- viiS ie-T 

— - OR MAIL COUPON TODAY- — * 
International Correspondence Schools 

Dept PB S 1 7 Scanlon, PA I0S 1 5 

Irae F*gl$. on hpw 1 cin sludy II hgmc for lh e 
career I ti^ve chosen No otHiqaEion No salesman 
* i wit. CHECk ONE CAREER OH ft. 
mowm ik mciujziD ttwcui* in sh cuuiiio 

TECHURWJt PttflEf 

PfUHRMHS 

r. M«*y^tiiEn^h«ftfne 
ItUincitfl-p' 

n C imf E^irnnno Tetfirnkgr 
. EWnrf t*Q*fl«niv] 

feUuobflF 

' Eeaiuftcs Fkivkhp^y 




wvmuotmz 

PROGRAMS 

S,£ji^Ei M^pnefn 

fcfflinlira 

_W>ti'Dplion Hirn+inj 
3 Miines?. 

■*ili &pnw n Fiiunce 



-CAM ER &PL0MI PROGRAM* - 



. , Cample-' Prugia^Yning 

“ l+qh Scnflp 

□ Caknngtfajrn^l Owning 
" Mtittfirtiputr Repair 
AtfoWwhlvK 

' Dp-^iHEiTC 

Hgiei flBlfcrurl Atf#i 

'IWhifl MpicrE^Fk 

Aj! Cu^i'ltfl frfl I "1 Surrty nn i h 

KW'ipp**^- :tvvchr®j 

EfctliOncs " '■ Vttenrurv As: 



(PMeh^Scoice 

■JU 1 

£mi! flusress Mirugtmcfl 
WOria FaiHlfp CO*HllU»1 
U«ri I4edhm:& 



ipfhng 



34H 

Ti'JvH ADfl 

?n#si HurMl CS *d tarlh A^h-can^njspQndero 

5£hGG5 

«kH€. AftF — . 

ADDRESS — 

CftTf STltElIF 

RHONE NO ( | 1 




Toll-Free: 1-800-328-0609 



□f ptom 2i hri i dir 7 divi i *«*■ 



SEND TO: hero H-2M3 

COMB. Direct Marketing Cdf p. 

1405 Xwtfuin Lint H/Mtanttpoft, MN 55441-4494 

Sand Lhe fallowing Duhanla Wtlcli(n) nt tJSeecH plus S3 
HC*i Ipr Itiip. hpndl.ng r U nn«tita r«W*f4a Md Ml» 

1 ax. Sorry, no G.Qtk wtferi} 

send w*nT n*m N-2ao3-7Bia-3&a 

5 ond WOflW* HOT! rt-HHB-70i3-35S 

□ My qh#qk qr mpmey order i| enclowd FNo delays *i 
p'ocastirq o^dafi pad by Chech.) 

Ghaiyfl.C yiS4 R n Miii’^rCarC ^ □ Am*fli^n taprrwe-* 

Acd ^ Exp. Z. 



PLEASE RPIINT CLEAPLY 

NarM- 

AjJ kl p M 

C4y 

Stole 



Fhone „ t 



Sian Here 



5il«v Urfl +4* 9lf II CCmtlgiMHil ■Ii"di mw ubitcl In 
ig}*tl4l CDnMnnB. P1-V4H cill or wrln In -nquin. 



i™gpnn qpm 



C OMBICOMB 



FAMOUS BRAND QUARTZ WATCHES 



tjlira- PdahionAbta Time KnpergJ 

Due to an Inv&ntofy adfusEment you 
car save on these striking DuForta® 
watches by famous designer Lucien 
Piece nd, 

* Battery Powered Quartz Movement. 

* Sweep Second Hard. Minute 
Markings. 

* Goldtone Face, Hands, Hour 
Markings. 

* Date Wndow. Adjustable Metal 
Bend- 



One- Year Limited Warranty. 



Mfr. List . 



Uqiida^n 
Price Each . 

Umn *: Kim H.2DO3-701 3-380 $/Hi M. 

c ft*fm H-2WH-70 1 3-352 9VH: $304 M, 



* 199.95 

$ 49 
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71m Dawn afaWtw Erg (a Tronfoorkir^n... 
ftjMny flA OftfAr than Y**Tfhm ki 



■m-uiMui 



Taf-i Qtt nnd Land 4Jmoai Hfff. 

Ca^im ZiS flip* etjty bifflt, 

hw-i. chiiidwiitp<iH |iv Irri p>kIki^ whfil vw^< mi wdng 
■■'mi | nr' ■ p ^■^-1‘iir ehi-m-* i-: :Ei*-trcw .u r *.r’s :h 

i taU Elkpt 3 (will ■ 0 *wi 

I ET'i^l 

■ ili-fTD+sn lUyP^ 



hi|B eO*^*l W > -Hk-| ■-■• t^-r Ihv Eimif-i 

i«ni|4n & i + ¥T^i xu|.|ri hM nL ’Nr ihf* 4 j 

i*| i^jm u^ud^ngi ■ V*DL 

n* i>- .■•! «nW"i'l imp i': i:-kj » vmibi 

' L' r ■>' ! f*iwl ►ui sw-. F - II, n 

■■ •**»*! i "t' I 1 1 1 i n ■: i r v*4«>ili'^l j.vl 3>L<.-kPH m I ►tt- 1 : uCT 1 dKuUHi 

'itl-jnf i'll "c*«n J Wrhnv%qr *"i rri'i 1 ^! ^imruKi 

n p N |i| :r irvwEip a 1 1 ■"■!■ VIOi H'l'ifl,* hi.i wi i r *n 

-iii-iil ih - - : - ■ I f. + *■ ' : ' ■ "i m- ; >■ t hi izr**' 

’ ' r-3 . ■>» 3lr+ 'ie« M lb Mil 'ihl J I:-. !■■■! ,-+TH r 'i| H b*+i- 

jra'iii: ah' Ih* 'iihi ii v r C< iui<vevt irq-i :■ pik- tu d. >i.mi !■■ 
c-= I ■ - 1 1 ■ • IubJtii art i*->i.;i. ;i>iiv- l 



Ui'P TH'« i?tu- ihj *.f !■’( 'i-- r !;■>:+ 1 1 **C- !>■■'. ■.‘■I'i * IP* f 
JM'IMT ’-.b -A f.J ** L 4»Wr l-TT. M H/T h-f\T3 

m*C ajMln-rj.r. till* ***d 

Ul'igi L«nk u- -Li-ir, rtr FI 111 of 

u*hr<- j MfiAntim nECHhCH-DOitl CC*"a"irrai| Vrt *■ rui:»nl 
-"a ■*■5*" ■ 
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Vi Lb. 

can waterless 



HANDCLEANER 




To: National Products Survey 

1 702 W. Cam el back Rd. 
PboeeiK. AZ SS01 5 
Enclose 12.00 Postage £ Handling 



Got a Minit? 
Make 

_a Button!—, 

Wllh 

$ 26 95 

in iitfl a 'miM" you tan enlfl^ 
i'ih laar and «a*y. lun and 
pr^ilabki world o\ tiuKan- 
m:iM. ng wHh findgr-A.Minil: 

Th«« 2^ " pisaJic coaled 
butlona are run la make, 
lun to rt&ar end aa&y do 
aall at riaa ^nar^ata, 

lains, t0nvarr1idra| cf 

i pgrtmg *flnis Supply buttona tar wmmun4y avants. 

&jc nesses or churchae 

For $2fl AS ydu gtfl a hand Nld prpss. 9 S*1 1 

nwtir rmgj and finqugh c*05 gn? and meljl parta 
ig make 10 ijuhong. To grdar- edditiodal bikltan parts 
see iha catatog intluoad ^ith every order. 

Order Doday or send lot a FflEE aonateg and tdo-a 
book. GUARANTEED. 

Hado* A-Mlnli, 0401. -n H-r*T 349 Norti »ft PW-. 
BoxMft, Li S|1I« F SL 81)01, PtfefHl* (01 5j 324-2HU 

Li 5*md Ti*ib* Bh^od A. Umri aiirw hih tor lkHi- 135 55 plui 
II 75 fthippr'iq ML ’i^dimi Jdd SI.DB lii^ 

T i MmtrCjfd 

Giro Ng 

E«b Owl* 

■ *** «ot j'dn' ng now. butpJBiM « 0 m« i ff|E 5 cilMog- 

Hin-f# 

- 

CHy ■'•. 

Slilb ZIP' 
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CLASSIFIED 

ADVERTISEMENTS 



Sophia GrbrwSwicz, CLASdiflwcS SiE&i MaftAgfir Dorothy Molar., ClasaitltnJ SGTviCS MutiEigwr 
R&u?: S7.00 j»r word payable In advance e*di insertion, Minimum inwfuwi uh wards. 

Bo£ii fain# cgp^saJtfSKl wspdk — Si, GO ^ wrd additional (First woTO s^t In 0&m F rm 

^jdra charge. Zip Code Fre*?-) Centered Headline^ in AL1 Bold -Face Letlaf^ — $45.00. 

The newt available issue to place- an advertisament Jit America's Na ] Classified Section is MARCH, The closing is J ANUAftT 5th, 
Send rafflaimnc* p&y&UJii a^d ortl&r to Popular M^rchanics, GlaisalustfS Depsmmwis. 324 W^st 5?th $mm( r N*W YerN, KUrw York 1001&- 
Plnassa indicate Heeding under which ad is to appear. As 0 consunwr service and! in cooperation with our mailorder advertisers 
who use post office box addresses for their convenience in handling your order, Popular Mechanics 
maintains a register of such mai harder advort^ttra osa tasting thedr complete tmm$ street address. 

Advonieers using P.O. Bov number must: furnish complete name and street address for our records. 

To avoid delay In the pybhcatiott of your ad. plmm sund samyies and descriptive Materials with your mqumn 

if your ad do^ oat state cfcj&rly what is boing nftaira!- 



PLEASE NOTE' WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM- 
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUBLISHER S MART 
BOOKS 4 PUBLICATIONS 



PUBLISH T'uUr Bank! Mf\ Ouf BUC&es&fy! auttMWl Mi 
^jb&eels invited. Publicity, advBilisrcg. aeautlM bonks 
Send tor t&cMiltod frbo*ue1 end ?rw manuscript report 
Carlton Pira.pppt PM llWtat»SliWt.NvHVoi 1 i imi 



GAMAGOflE th* Artiitifig Hpnrt«JiH AiraafL On 

dii^ try EA.A Mutuum New detail sel Df 24 f}4ans. Dfi^ig 1t*G 
lo meet NAS AD. regLiferoenlte iniorantfion Bracfiuse wi:h 
£fw Co tor &BG* an few Zealand . Il & 00 IncSiKP-nuff eri mat- 
Write So- Afl.aC. of few ZwIbfh*. PO Vo* 4i23. 
Palmcr&Tnn M^lh, few Z^iurid 



EROTIC Miffed Ofe Suida for thii Amateur 

6*rtondeng Suiijtf Just aond $4.95 To: Rnry ferguson, 2*730 

St. U*irt St., SMI Lane City, UT $4115. 



MEDICAL £ Hepllh Encyelpped.-j Cmup* Phyra*i £&* 
ness, IWIHliun. Weigh? Cunlitr.. Ailtig.es Drugs, Emergen- 
Cltt, Inf^i inalicn tin Heurt Dist-ai* Cincer 0 dbtlift 
1*9.95 Qdt Sh-ap^r, 301 E. Ct>a£1a hooches- 51., Fit agara^d 
GA 31750. SaHaUdlion G directed 



ANAZE EVERYONE iY JUGGLING! impfM rrflestti £ 
tbGrdina^n -CGir ^&ce beg^nei &4 0C. Instfuelien- 

H mew: wSee £29.95 [BetwVHS^ Defancey. 513 Walden 

Ww. ^mperiaF. PA iS* 2 £ 



NOW TO SIMPLIFY PLANNING FOR FINANCIAL SUC- 
CESS wifi Perms, wnrk.M’tHM:: £5-Stt- RUMC. TQlO 
^OutfiwqSt 14lh AvSrti^. Pprfljrtd, Oragmn 07219 



cash ccwraou FitfiarstpaJ Re^n cw «nd 

WCirh^DO*. $4 M. FfcqMrt Card, 6 ® W*H 1 3m , SuH* 1 A* 19 _ 

Auslr Texas 70701-^990 



TAX hEWf MuntfJy -rilcjrrraltivn l>j aii ydur lii , iunc:ial 
panning SaHsiflscf*^ guvanteed or BUbswiptoit 

mhmdfld Onlv r Snndl ch?rit or Mcniiy Orda^ 

TODAYS T*a N pwfi, Inc P Q Kanun City. MD 

64131 



ALTTG REPAJH GUIDE Sav« or- cDBEty ajlnrng?:: -e rc-pui r 
t- i& 330 cage jL-.de futty .rii-s-ralfd. tiep bv-s^u ttwlfluc- 
tlons ideal Fok oeg.r.n^r arc expert s 1 2 L-t. ;H 50 p4A] fx 
-IPS fldd 5 % ?wks Us Mpcnjfly i»c-c guArgn L fw flGC Booh 
Mirt, PC. ten 191, Robflowr. TIC 7$m 



CONFUSED WITH ECONOMIC FCPECASTS? San$ fbr 
hlSlSIlCBL erwlyiicflj prasgecljrta P^W» Stotk 

Marfet. fto Ertita, Apiruhure tomany. Each 44.S&. 

EcOrtgrtO* ®um& Int. Box $4^. Bferclitf. CO 01 M 



CREATIVEl IWrw-Tgiksgkgft Pra^ucl- njg. MfiL Frfli? Inf-ijii 
matHSh IPS FutHiea?i0i1 M-1.Q610 Falrv^wilslJid.C^litoirfl. 
N.G. 23210 



(LIUSTTLATED G^a^, Se^t-lmp-r&rfrffi^l B^rfra. 

Oiekrrwns, gdx SRte WHIcw Siprings. Mikmuh &57$3 



HAVE fun. Ex Cm no Flea Market directcwy. Na- 

tign'i Fsn« 3 rt Guide, Fins SMJap- M Mte, H Fade Dirys. 

Whu. Wha:. Whtne. Wh«Vi$6.75 p.p AAE InduitncEiF. 

5® Ihm St.. 6e»cvilte. IL S22Z3 



PflOflL£U§.Crpdit®4Wk^^0C N WillNflr.^241BS. 
St. LOu».S MO ESI3D 



10C1 Things Ftist Q^rassSfeDd. Send S2 00 tg: egqiBS, 
S*pt 2A. 5009 Kaffir Cl.. ElltfrWtMMS, GA 3JKU9 



LEADERSHIP EXCELJJBNCS Nd^ Avfih$bl» On 

Sand 17.93 IP Rnbm P^rick 3303 WnndfcflF C*«rt.. 
OrvjndP, r lunda 32921 



Dl$COYfB America. Pcuchat Ftoad Atlas U&. tanads 
Muica. Four Qglg^ 4“ j $’ $4 png^ 5300 cn 314 00- M 
hny«c-i. Q;« 263SA P^jinit^d, HJ &7Q90 



HOW TO START your enn lawn Pueli^fi and *na kM 
$4Qj)C0 plus in Fiende An exciting book ?or iiMSlO.K) post 
pd S&m t&: Fflfiyl S^HuubFubl^rag. 70 OaMand RiieCt.. 
Rpmnda FL 339^7 



BASIC CAR CASE— Step-Ejy-B&ee mstriirtiona lor ItKing 

dOffithslic IMS# import rp C4IT including irgublpyhOOling 
thArtf. On Pv4l, fliiTirig ^tfn| cooling 

Lid'ca. I .as. eve titling 1 1 BE- '901— S 16 55; SehJ ett^ek Id. 
Popular Mechanics Box f0i4, Had.o City 5ra;ion. NY NY 
10101 



MAGAZINES 



WORLDWIDE ENGLISH MAGAZINES NEWSPAPERS. 
S.Vhplif 4 S? 5fl FREE fl 1 -chiur 1 :- Muh incw^af urt^. ITok 
DE 8-1, Dana PoinL Caliternla 92S29. 



CATALOG! 



SECUflFTY. G*liPk?SOf unique t|pms Vs^tey Fps^p Spntry 
P.O &Sx 205. Kiflg Prussia PA 13406 



pseagNT TOOL CATALOG tim Ftefu^lfltH* Wi5h 
Purchase C'own Tool?. Inc P Q itau $60, Pi KJ 
0B9S4 



HEAnNG AND COOLING. EQUIPMENT AND PARTS, ALL 
MAKES, FRi£ CATALOG F. O. Sku &KS, A/Unffton Heighti 
M.OWW 



OOLLHOuSEfi, Solans. Fumwlwi^s. ’D color p*s*a - S£ SM 

nflW^eWp JacRw!^^ P -0 Boa CAskumd, CA 

S4fl23-04fl4 



&UY KNIVES CUTLERY fliMS- hi -hoio^ie Saw e up bo 
Mugi S^bsotion, &Hwl#clion Guarant^eil. F'ant Sarvic* 
CatAldg J2 DO First Cias-S-. Gmaky VDuPln n Km H n Wnrks 
BdX 71 JPML TN 371802. 



tUtTHOHICB FOR SECURITY, COUhnTRSUHVEIL- 
LANCi AND PtftSOHAL PftOTECTOti CATALOG SL 
HUHTEFlEX, BOK 1 tm. WINSTON -SALEH, NC 17117 



FREE 72 pdgd FulS Cp6^ Swi 5nd P&m wry CAUfe? fijnq 
Der i 119 . Rahdolpli, Wt S3957 



BUY NAME BRAND KNIVES frig* whnkiMb FmcIo-Y 
Fresh. 1®°= SATISFACTION GUARANTEED. Sfilid tQrbpJ- 
rry wrth25 yMrs expa riened. Large catalog 52 CKr &FS^^e.. 
PO. Box m. Manglls. GA 



G1FI CeljJog With Owef 40 Pe^B4Jl(zed ibema Free. i.e. 

ham? Sgn, 130^3 Clprn?*» R^d. Fdri Washiogten. MO 
20744 



P0ITT£fl- & FREE PHOTO VIDEO CATALOG 
BEST IN THE INDUSTRY 

OVER 4.000 pfdducle - Bwr& mma*. many unique- and 
unusual i turns ciwsaunl pnoes and Fea4 *eivic^ Fer your 
Frps ewy wriHr: Pcwlpr'f Camera Etor^L JhC fiox 62ft. Dept. 
PM Cedir Flight. JOwk 306^3 ar phqci*: 1 -S0fr££12OGl. 



APPLIANCE PAHT5 CATAI.CXS AND TROUBLE SH QG 7 ■■ 
IHG DETAILS FREE- Big 5*wing*, Fh Bhi^mant Wktfwn 
□ yyiK RMriflerAidrt, Rifciigen, Dinhwutitie-.i AtltuKId, 109 
Baknwln Road, Hen^leAd, NV 1 1550-6929 



•TNCQHE TAXES* * SAVE E3EPUWVE fCES. Prepare 

your ^ywn Ra* nplum WIM-, *00% Q0in4id®nde end 4lKUreev 
Send 3200 lor 1B0 peg® infqrm^KKi nnjjl SbUth&m 
Pwm, Pfl. 070841, MarntfLa, GA 3P066. 



AUTOMOBILES 



£ IT Tme Ycu Can Buy Jeep* Vr f44 Ihraugh -he U-B- 
gdrtrtwwnr^ Ghh Hw fada bdday^ Call 1-312-742-1142 Em. 
TIM 



ENGINE OVERHAUL NOTH-- WHOLESALE C^ocj KflO. 

ESG Depl PM, Gns 1 W33. Unptig U I 49301 5^7-322^233 



HIGH MILEAGE VAPOR CARBURETOR Triple a UUUl 
MFfl. How to thJiiW voui- qw Fb^b k,i tenable Wl*»le: HE*. 
R2PM, Baling Green . MO S3324 



OtD CAR FANS - autwenbe 1b HEMViMSS MOTOR 
NEWS, wo«Kf i larj^jst cki car mBrlwHpigc* HemmlnBa das 
uvq^TO pegw ad? nanh TOsum. c^mnrnd witi dY^iMnds 
nl bid cu_r?, $ pn r ls Idr siiU: Only J -6 75 Tdf 12 dunl msuef. 
S-jbaL-ibe bd the "thftfe" dl dM dAf LtflfeLWl li^day Sand lb 
hienKhirtgi Mot^ fefwa, De^. 7110, Box 100. Benningb&A, 
Vatmonr Kl 201. -Dfdei T all Fn&fr 1-30^223-2026 art. 137 
within Nebraska dwi 1 - 30 & 3 *S--ff 3 oO Yis&'Masler-card Only 



STAINLESS MUFFLERS, Kpn CSimpfc Eifeu« 
S-^fES BDHLA INDUSTRIES. 2E39 SwWI* Avd., IJi:nftr& 
C'A #306S 



»■ BELOW AND CAR WON'T BTART7 Thlt *rfethod 
WbffXa* Fa?1. Laay. G4k*rBfi?wd. tZ.OO BCD. bo* 1*72i. 
Milpeukee. Wisoohfsm 53214 



VAPOR CAHBUHETDH!- DdubleAGas W. Eully Built 
Kit F *m OiSiilfl. r+8E. &m 2fi3M. Often Scurndl OrtiariD, +MK 
5P^. Cervp^n. 



GUARAJfTEED. 5 1 CM fenAubenftdpll* 

Faci Filled Biwk Telia Ho^. Send S4.00 To: Beat The 
HiiiBi. 6?3&2 El tamPib ftea«. SiMe ^ 04 -431*. Cfthibad, 

ct.mm 



FREE AUTOMOBILE SECURITY CATALOG: Uw^l 
“eclicn d>dilic.ie Do-li-'vn jrseir. Pagan, alarms, hnod’ldcie^, 
>Tas p i detaelora Aik^ 4 ftee^a. ^nmedtate OaMvefy. S*nd 
§1 W. Autbmeiitfii Sflcoricy Eqppmem, Depi. Pfl, E*k 
3E2. Plalh-He*, few Yert t18C2 



FREE AUTO ALARM BUYERS GUM. W-hlnwn Security. 

»&P Newport CA 98W. 



AUTO SUPPLIES 4 EQUIPMENT 



MKflOW Ring V*^ Ginpr^ie«d WhiM Otwing n 4 96. 

Tw-:- 126 CO PK-lp^id HAKVDO, 1412 Well A^vjiT. 

DehYer, Coloraj&D- EC223 



alT&RRaTOR Gen^ator Rebuilding Book. Price: 

MixHtjurtd Engineering Rnx ^KiJ :, 4 Lps Vogas. h-V 3912*! 



PARTO; Armr Jodi, iruek, &arfe Sp^e Pani A 
Fquiprrenr Go-, V 0 So* 7S1. Lwingibn Kentucky 40537^ 
0751 



iC^rilnuwtbn n«t p#U*j 

JAN IWtfmJ 113 








AUTO WPPUII i EQUIPMENT 

jCwiffrfwd horn pr gage] 

UQTAlOY nng YdlMB ?S> whls drw**§ Glaflffanbe&ti 
tl£? no. luw S 1 P GO PcintpHKl AnrinB, Dux 340&1, Sin 
frinclSTO. CA S4lJ* D$|K A 



CORVAIR PARTfrCmni 400 pagt -Mrf^od $4 00 

Clark j COflVAIH P*rT^. me Rl 7, S^hlbum*, MA0137D 



AU TOMOTtYE up rnrirh'iOniriy partis diS^duM spfiCM 
Cm.itohi GO Auto Air &i4>f^v B3?w CduM. begum,, Tenas 
76*55 



Trflt MAU KEY Rihfi. Solid Br W M*fljur«rf up Is 50 
:J' LtJhg Weighs Undm QY-e Ounlie Yw> Initiate 
i rr^rnvrr 1 Sal ^lncSicfi Gu.sian*twJ O'Jfir -40 w 1 S595 
Swm'i t 326 ItfyiQvny R4 . -Soft CA P**ti 



BUY DIRECT NHnte brswTKl TOOLS md fOtHM4£RT nE 
uyh^la^eite h" 1 -i": Rentier I qoJi. aHKikut iff Hr,. lOfti IMmsh- 
hant*ftr-e. tpipf gyms b>^s wwlmuch more Qvmr 

JO.OftO ilspfrtfii $2 00 hpwiw fan Ifprjc L-aialuy DfS, Inc , 
90 Dai GB9, MmSHi, GA 30061 UNCONDITIONAL 
SAT1SFACTK3W GUARANTEED 



STUCK \H SHOW DR MUD Out I n SflODhlte WHIl TtW NtfW 
Omck Fil ffejdmdSii; Snow Cham5 For C* ra. Tfi#ck*. PV* 
f w Inio A Teen Cwjp: PM. W Appteg*i®. 
JaGkBDfwiMi. OR !1*S30 CfttGj etfr^OOi 



TUWt YOUR Dim CAR Afc Using Our NEW VB€C 
CASSETTES, Nh F De'a ifid 
EapOhinrad Gy f*C10l> TraHVOd Methane* INDIVIDUAL 
TiLpts For m**i Fwaign AisS OomAtlMi: Cars MONEY BACK 
Gua/inlM 124 l-M0-*£MWi Ektenium 903 P*ter 
Alteo Video 3ftt Oils &1 . Wwn BahTM NT ilTG* 



PARTS. JdbbPte Engine RetHjWten. Autpmidic: TrJrfv-5- 
mission Shops. OvY ftebtirt<Ang K>U Be :>*■ Wriulesaie 
‘Foreign anrt Domrahc DilirkJhguff 41 00 Rabui^ii 
Who^si^ W.^rMwju^i, Rs« ^ CWSidft Paik, N J 97010 



MOTO(KTCL£S f MOTOffSCOOTERS « 

SUPPLIES 



GO KARTS, M i -hikff:. Ahs. KiH, Pirli, Erigihtii L-Oirtil 
PriLfS La>^esi SaiedKi^ 77 CaCaiog 1000 

RekFKlAl>*e " Kjrt ViMjHrl. lAnpl C. MnnU>f A« ., 

Pgra^vil^, Ohio 440^7 



IMUKf Kils SIS.Oa, Cki Karli, f -aiiWi. E ngmua . Whuylb. 
Chiithei, TsNWi irwluding AMP and L^eraai Mcped Pa^ls. 
SmSwa Part a- Reduced ^nmu. i %B8 Wmsiessle CaMilod- %$ 00 
Go-Kfirts ft KilJ. PO Boh &4$. Clwtisr hAj 67V4'4S4« 



PI Atm OO-K A. FIT f3 450 HIM BIKE,, fc? 50. TRACTOfl 

3':Ci OO. GHflnt DiilBfiWhaS Kart |1GQQ Vahiote O tai^. 

HlY 12921 



Bicycle MOTORS hi Any Bicycle OuiflI. Up io 50 MF*h 
Frw M&dflVs- lnto*mSlion. SJ00 |cr*tfr!al>H;i BAoUprMan 

,“11*4 $0LiH’. Pjirk^r Road sC H95 A.. 'wa, Cblora^ BdQH 



AVIATION, HAW 5 qtjPrWG 



AJRBDATS '5 T ;:■ 250 K^iiffpuwn Alrdr>v«. 

mta. Hulh MduntJ En^im iTopMim F^ans. Accessories 

kiBlt'Mi^iClff ^jfflrvpry -SpnrtscraK Bni 

MfftPkwr, DI-lahwTMi 7AS5S 



BUILD The Aui iuk Musi Inen&ensiv# Two Race Uelid^- 
iw. FWWiWJ B|i MU da Rolflry Engine Inlop^k HOOO> 
Col>rp l-kli<cpp1ora. Raa 396. Ctanvifta. Indiana 4G72? 



DESIGN- B.i'^f * i-pltti*;. Hand GlKlefi 5 -*riplirit:U 
iSuWrCBipwistrfCiehure He McCoy A^rc^aPI. femiei 2*3. Box J. 
Mwihaltflfl. Sesc^ CA 90266 



HK1M FLY1HG M&T-AIH BAIAOOR. fam 111 

» Kn-^lm tl? Kpnripll Oompw. 150JS H 73#d 
SErSiH ^:fii rtiialff AZ fl5?K 



SPACE A ASTRONAUTS 



RASA nm^TO. inys g Us. C»:*lfttl^iAfS Catalog *1.2S. 
ffei-iffhJaWo CcilecUKtierriJs. Boh 56i. Oayion. ®tiro 4.yirrn 



liSA IN SPACE T-^HtnrS e i;o^f (WWlyl Jllgslrfljranc. 
rnuSI hi^ ^Onn to 4* t:diffvi:d Send fl DO COlca hrOL'i j a 1 . 
EXPRESSIOR TIE'S. 269 Dtpl *43 CN 7. 

WMhirigloa T^p NJ 0?6?5i 



BOOMERANGS , . HUfCH RETURN9J PTalycaitKi^le. 
iPaacoiin, W'csoSCoffilT^^ World's Col^clit*. 1 llh 

AnngpJ Calplog FREE I l^!x^nff«jingMitr- lftOC-' H 3rd, 
Monroe, LA 71021-122? 



POPULAR MECHANICS 



HOVERCRAFT 



PHENOMENAL D&CO^m ttVtALS MOW TO HA* 
NESS ANTKiRAWTYi (MECHANICAL SttPET OP FLYM*G 

SAUCER L£VnAT»H^lDwk>flure-t3l»4 j«k Timimon. 
1M4 King Oo usMseBp. C>A 501 55 



HOVERCHAFt p^nfl Al^ Swee Cerak^ Si DO Ufi^sai 
Hoyfiror^t ^1 Cordon. HIipkhs ®1 ?*? 



AERCM^AR Hdveli rjh fcj^l wfsily w'U' ordinary 

r«AS Liwnnewfr B^gire pgwef Osrnra on? m»rr p*fl 
K+QWM75-. hies inrwarri hiickwiird Jiiiiiiwavfl i>^l« lanKiiiin* 
water. CiwfifjleLe cenatmclian plana ftird btocihwra tH595 

Aerp-PrOHW^. &c> K &i &PPM. OUnL&T. Nn* J^ms> 



HOVERCRAFT RLft NS 4 PUBLICATIONS CfflaiOd. Si 90 
L*n^mgi Afln>Mi|«nft. PO ?76A5 Lnfivng! Ilichiqjn 



VW HOVEHCHAFT i-ilc»ma*N5ri *i&. Ptana t2& Heoleric. 
Bob Tdi, Melbourne Au&nal a 30C-I 



ADVAHCEO UlIrlhgM HMrVfH uniCiue Cdrtlrdli, iirtfr- 
ple ooml, -a^ama and ta'e Rdlopach SE 00 

Write IAH. P O £ks^ *?fl. Cwseton Piece. Orai^G. Canoda 
K?C3l^ 



FOR Sa^e Howrerana, HOC. Bo^ ?06. Duncan. 0* 
73*34-0206 40*-^ *2S> 



CHS, RADIO * HAM EQUIPMENT 



POLICE St^rwvHjr* Sffpr^pt, Rffg^y. HPR. Boh 1^2* 
Dff i.cr CD 0021 & 



CB liO DIF (CATIONS! FrAquano^^.^ida^.Fbl .Linplili^^ 
bdaks. hili i-ey^'fu ^nflgrri ariLe tLvtvtisu^vi, Cdldhp 

13 CBCI, B^fc 315O0M f^OWhu. AZ 850*6 



ELECTRONICS 



BUGGED? WIRETAPPED? Find ml Fait 
Cdunrarmaa^ca e^uipr^errl uaidluq El. Capri Elatironiis 
Route iP. -Canoa GA ;30&so 



FREE Ftecfrwiic fr-sownf Flygr. Me^pr **imd Brands 
Hwir/s, 'ft'; Nr.rn-. Fourth. Nmuporl. PA 1707411C* 



hfrGHT VISION SCOPES. FUrcmndi Si undnf M-liUrv uml:. 
ensK- Siadighr [Fauna) and Inlr^ed (Acsi«moi Caialoga 
S4 qo STANOCDdiponwHa, PO Bdsi 6274. Ssn B*rn&i^n}&. 

ca 9Nis. rrm 



SLSCfRQNK^ FOR SECURITY, COUNTS SUflVSIC 
LANCE AW> PERSONAL PROTECTION. CATALOG H- 
MUNTER6X, BQK IS23, WftfST pw-BAtEM, NC 571 17 



ASSEMBLE. Ltech-oniG^arte. i*m&r cmixmeni&and 
msPucHOAS Ho nkpu-n^noe. no selling, g^r^nlwd p^y- 
monL W? Hb SeihhTofh E94c1roni£5 T Bdk 2 i S?1 TP KanrwSh 
Ci?v FL33?Di 



RttMATUFIE :i«.-ha-Mci I Ad Jamea Bbild. Caial&g 5? 30 
*£P Fnte^^s. POB 5V271-&. P&b Mfc CaIH . 9*303 



COMPUTERS * SOFTWARE 



T1-9HMA &o1ei , jHiff -Hardwiiiff bArgumi Hftiri Ei> bnd i 1 i:rr ^ 
Huye &ff»ulidn Fay Evmcti t'Uie Dvi-anh:: I3 u« 

69D.NlCktv1lte.NY Hffil 



fiOfTWARE, -:H W Ecwnfs^ribi^. Ir=s^ Ihfkn S*>i1J dnw r . Frf» 
Caialdg. PSCa. Bum I0E-7M. C^pila a Ca- 95tilO 



SECRETS OF PLANHVNG A BUSINESS COMPUTER SYS- 
TEM ya--v s: WO-tM.KO Don't bu* a ^ onpuwr wiLtkiu4 in 
fseif rfriflfnration Piernee Babudro. FOB 1556. Pamela, 
Cpn^mur 9354* 



Aej^e pr-5grirre& SASt Itr Shaek. B<m 

113PM Fraina, -93707-0133 



STEREO, CASSETTE TAPES, ETC* 



THOUSANDS Gf OLDCES! Hard »£Hi?tii45^jr hil words 
ir5nrthfl-iMt*9Yea«Mhclucling pop. odyntr?. roc*! &nd& 2 ur 
Sand 3?GD Ilh- taialgg Id kn:<:rk.;in Pit: PO. iQoi 66*4^. 
Gael PM, L a Angelas. CA 90066 



TV A VIDEO EQUIPMENT 

wtmei : use of Cint ain Dens in ttos 

CLASSIFICATION REQUIRES STATION 
AUTHORIZATION. 



CABLE TV CONVERTER* » Aeiamic. JerroW 
Oak, ZMdh, fiamk-t dEliera Visa 4 MC ArLiipIciJ Tciis 
1-W0-&a5-7623 B4U Int 16517 Uptma Cirtb 

Blpqn^a^on, MN 56*3l 



CABLE TV Con^left. quality raiflH'-ctiaodrSt wfr atop 
C.OO. tew pmea Bend fe.DO tv catalog. CabMrpnlca 
Unlinked, P O Boh t^ 6PM. & Waym^h. MAOEtPO 1 . L6I?J 
S*3-Sl9l. 



SATE LL HE TV SYSTEM* Name ^nd vyvlwnf wrttf 
Ld^nporcrilSi Ji diiodunl prlqsnn lnslnli yaur^L'II ili^I kiiv^j' 
FrM :a1drn^i»dP SatellMa DlsL:ju?r'. MfiL'iandlwb 35C0 T- 
AAohcr gi>d AmariHd. TX TBiM. l-fiOQ~?37-P96g Te^ 
B36-3TZ-14DI. 



VIDEO CLmit* S*JwFt*nr LY mail Frpo- Ctf M4>9 Vuckn? 
Bum 7122. BurhaPk DWI&Pui 91 519 



CAMPERS 4 TRAILERS — KTT 3 X PUWS 



TRAILER ptjnE and parte iximy. aqaipHtianL twaL adld 
nwrMtiona?. TRUCKBEM. ciBlom dstigning Sf^dnyRfliMfi 
15 00 NMuFngirwing, PskBOI LaCnnni^ WA S*»7 



BUILD YOUR Own - irayei Trails - frith WHeiafer ■ 
Mnti>rh{>m 9 - Cnnhpor - P\r,hu p Cover - Finns Fadt^w - Kits - 
CMpfip -9 ti - Gl&ni R-V'f. 9 S 63 PM Fte^e^anfL &oi ib^>* 
Bnldk-w^-r CA 907*6 



BOATS. OUTBOARDS. TRAILERS, A 

Km 



BDAt UrtS - PLANS - PATTERNS - FRAME HITS - 200 

Dwfln* Km /®as • 6 'K3 FlywwKi F^crglw* Slael ■ 
POWERBOATS ’ Cnnwr? ■ HpusBLn^l^ Hydinpaunf^a ■ 
RunabduEi - DuPkbtialB iL-anuti. Auyiksi - SAILBOATS * 
Datallers - Tradarsaiteut - Mull ihulb - Sj^h» - E|»Ktea - 
Ftar^itera. ■ OJdti . Paan* ■ CATALOGUE S3 W (Airman 
t5 (Bosk Amateur fk^flKkWmp 16 7h\ CiAfiUCRAfT, 
1*P Aqusipna T^>rjwar^da. NT 1 A 1 S4> 



POPULAR «EGHA»CS WINS AWARDS WITH ITS SPE- 
CIAL issues CN -OUR MARCH ISSUE WE LL HE DOWQ A 
SPECIAL 0f( 1967 NEW BOATS A HD MOTORS". THESE 
SPECIALS ALWAYS £*W4fe N NEW READERS. SO JOB* 
U55 GET YOUR AD WTO US BY JANUARY SfH A NO TARE 
ADVANTAGE OF DUR VERY RESPONSIVE MAILORDER 
READERSHIP. 



DOAT KITS . SAIL 16 36 FIBERGLASS. 9m tialF 
A*-ydiw can iseemWa. FREE 46 pipe catak^ LUOER, DegL 
0C-*? P.0 Bok ’36B. Si Jteaph. tiO 6*SU7 s-kjo-BOaT 
KIT n MO r*l&l2a3.!Sm 



EVINRUDE5 - NEW 1H5 BARGAINS - TOP BRANDS . . . 

all (Uses -15-0* handling Ecml McCulloch pailt 
Etetfra Mflmnc. frlG Rp«i Lyn&rDQA. NPA' Yloik 

11563 



boat Plana ■ Pfflte*m- Kda ■ Hundrw?& nr doaigns - 7 55 ' 
Sailticials. - PPMfflrbdala - SiMd^herB - Hmite4ac*fe - Pl-hv- 
twafls- - DiKkiKjeis ■ iias-'jlKHiis - Csruwa - Kayaks ■ Hydro- 
nl.ii Hff, - Darni • R^pEmriefi • Sirr-pii: r;gnrrTijr1mJn ■ Pn^en 
murutiiarti- Tretrtanddus advinga'GIgam^ (GC-d^a data- 
k>g S3 (10 iS* 00 An-huih - Fr« U^al£H^kalng 

Suppht 5 c^teioq - Fibisrjiifl^- Fa. 5 teniog^ OIubs - 6 kwkt 
Rewpluliaj^ry PpMjgii|>Pgiiy^i«old 15 ftj Gte*i-L. 

916? RcEtecrm Box 1SJ04UP. Eksll . tmhm-. CA M/W 



ADVENTURES In Pn:adi&n Operate Ypgr Ofcfl 
buai Sarvide--S(iiiing l ENh’irvg l Fisthing-Cdryipleri^ PrnMaa«nn- 
■ii Gvute U?fe Nova Publishing. m>(5 iftl-Hfi w^Mton 
llteiMs 601flS-6i01 



LOW COST BOATS: "YOU CAN RUIUD.' FREE PLAN 

(Iteucesier Gull' Flowing .sadq^ 0*iy -;w.ihi Brtchur&' 
Phoaps (991 fio«i FiiiMrfli^riirifliSiairwPowef Do- 
nas. Cb’i.h 4 Dre^ft Ddry-^kilTi. P'flma fik l J :. A firhoa 
nws V-Bm^pfh WfM^t Bi^ata - ' CMaalo" Ruftabdut^Mtitcir 
Cruism qnly 13.C^feO0 Air Ma» TEXAS LuOflY BOAT 
hLkW* Bom 720. Galdwtw. Tew 77S&3 (Frarwhiw 
A%ail#le) 



FIBERGLASS Bgpfl Building Uatenalp Call m Write for 
FREE Cat M&fr 1-609-237-9511 of FI. n^idiHilH 1.|L0-?«?« 
9*96. Sufteaaai FiBarqlim. 26K Fakrn ESaodl! Bkd . Fori 
Myera. FL 33901 



PONTOONS. Burning a Hdutijb^li Land zaxxi Ptmidu^s^ 
Fnw ftushura Hepestww FdtitPOfia, 61 1 Hiway 27fts, 
DufTMlms, Fla. 3M0& 



FLOATING BOAT HOUSES, tfildmkdl^ - |1 C®, W?nf - 
AK QS> - K.r-j ^-th -abte EMUS. 201 Lyman Lake n^diJ Lymapi., 
SC W3$iri*r§T 



BEAUTIFUL BOATS YOU- CAW; BUH_0 FftOM OVER W 
PROFESSIONAL DESKWERSt In BgaibuH^r'a^Brinajclian- 
#s Dirpetery. in# r?f4itJiihect DGfPpK^ f-Ktepandem guide 
r*r | 1 Sins. =kit=. hulls. mfdfrftjiJi. ffngirwrt nggnig^ 1w»^ efe 
DinglUrt Lu yJd^li wdrldynd«. NEW ah t'dihun bigger i 
better ihan wm, duly 15 50 t'vt 11.5G< ahiwny 
BCATBlaLDER'S MRECTOflV. l«l &ndfie*(* DwH 
621 M Sauulih:.. CA 94965 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



WDOEft Mow Ptwedul Mulatto; - Mater" f *ee Booklet 1 
UniMPtr^pfi. ecu 6&54A, P^rod. M^higan 4fl24fl 



KUNG-HJ frm Lessons Seraj |1 {filer Pe-sdwi* McL^sa 

Hon uts. cw pm? a. Horwumi HmnHKti 



FISHING, TACKLE, LURES 



FREE Sm Wow O^iog ow i® me** 2£ shapes 
D^moci » OfM ttowlDn, PA 



REMARKABLE FAST Fiah ziL-ahs- plana Si SU OSS 

E.-dmprLgp* Bo* 39. Mp1h*nni Ontario, Qm^df F$K 1N& 



BATTERY REBUILDING SCHOOL 



TECHNICAL bruShlteteKpi r-e-ftatiefy dhlfgfrfiiuaeii 1 7 I he 
#ie«lficibr campled bo old iype Jeehmcsl iwe&hihrougb in 
n^ftKwi pfe ip*1erg-no turnout* MOOto Tea* 1 Coker 
1CM15 US H. sabring. Fl 3i?70 0i545fi-i*1ft 



ENGINES, MOTORS 



SMALL ENGINES GMdr** lr^ Di*£0wnl Cfflplpg 
Lnmnts P;-.k -fifiP. fciihtartd MG G5(ltQ 



NEW LlghhwtpM 6HF EnGinea- SmBO U.F.M , -9MD 
IndHtafli. L«h Cali* 9W4G 



BL#tU3 1’hp L*N^Fil* air COMPRESSOR Mpcinaanpi* 

tqr* 125 PSI. Send Iflr Plan FC-1717 : J6 B5 10 POPULAR 
MECHANICS. B&* 1014, Ratho CHy 5la„ New Tort. N.Y 
101D1 



TOOLS FOR SALE 



SW.I1. SCREWS, TOOLS, WHOLESALE, WRKT- 
Gua •antee-d Ctdaijg Jl GO |RpFbn^4bh?|. Cdih&iol. Dfcpl «, 
80 * BS BriiLLVl VhUQiUiA 53104 



ATiASfrOrUlShitnAi T lust Grip NdI Slip 29 Fc Sms Ninh 
Speed Wlih 3 b' Bnsri^s dnd tauryidijaii Dnfe Available 
DO AILS: LiiriK.-i.g Drill Cd, FIR 3 Bax ±1- H, Outage 
Heights, III 6B4I1. 



NAM TOOLS, FASTENERS. Same Day Shwing! L ewest 
Prices' FREE Sroc*MNd Ha?K>nM Mar* i-fflW-222-eWO - 
Florida 30540fr4se6 



UPHOLSTERY SEWING MACHINES 



UPHOnCTim Sew* ae M acianes. wlh walking £«a Com- 

gleta ra*dy Ig ur.n- tinly tilO.ft) Thornp^rt VoriHl PW20O 
AVAILABLE FROM YOUR LOCAL DE ALE H. or c-aur dir id 

IMSastM Char^GhViaAl Delta M4g. Inc., P.O Be* 12 no. 

lehhock. Tpsi*5 T9flM-Pnone (pOt) 74+*m 



MACHINERY , TOOLS 4 SUPPLIES 



4‘ METAL CuEHi^g Lathe Sl&4 50 Tpag 1604? Prpagr. 
£*91746 



BEST Wc4Mtwofhers MhrWnry talelofl. fre^ 

illrKillignn PMCST. jQhnwn City. H V iJ-TSO 



SMALL FOUNDRY Furnaces. Supplier* fine lilfttakirti 
Pyramid Produclo, 3 7 2£ South- T 1 1 h Avenue. PtKianix. Anamifl 
3SG41 



"SHARPENERS fitPOftT" Mnnlhly Nmftlbgr, 
Shai^mi m Guidebook, Angie Wall Cnart. Free- dM&>)£ 
C^mpuriy Deo! PMI. PO 2254-9. Mini>eapollS, M*l 5442? 



STEEL, Aluminum, fans— S>ml. S» r . Sfw.^ S^nwheg. 
Wfile CEL Rill. Ek* i63l Camerdn. IL S14J3 



BANDSAW BLADES Art? Sue. Fma llierature- Kmi^ S^pM. 
€4*3 T^nrfller Dfhr&. Nertolk. 2350? 



LATHES, W«iib, fw>JB New eMes^p. H 00 feme FtH^e. 

Cox SSliV Hi*rcnni! WV 304-Sfi?-3£3A. 



LATHES - HDUSTRUUHWVY FROM E274.D0 WE.TAL5, 
SUPPLIES LAftal CATALOG tied CAMPBELL TOOLS 
11«l YEAR- iISfrO Sf L WA RD.. SPRIHCFIE LD. QH C 46505. 
IhJIMUWI 



BAHQSAW BLADES Any W4. Fitn- MdrmaLH^ BulffHk 
McKhidMV. Suits B. 16 Sftciifl Road Pflkr*Knaua »#y i i7?i 



hAEtALWORKINd Equipment S.iCdivS ^n- SL'DC 

WMaftirwH Supply. Hv> 1545 t>sk Hertior. WA S6?77 



LATHE OWNERS l.Ow Mil quick ClW-ja IChM panl KRF. 
Ro« FB3A. i51 Jfvseph Ml 4S0S4 



METAL CASTING Sup^H.** Eted-kB, S artflfi, Pacing Frde 
Bracfti^e Sedans. 57 1 p. COfaofKiUi PA 151(18 



UARSPRO ELfcCtfiOf*C lADTOR SPEER CONTROLLER 

I til-, Y$£h Ailfu^l Pnu.iMhty Gr iwriws Applu;ni^f. 

Ttwb. 7 ark I ion tw 3b. PWimpa- «Ab EqaipfinEBTl, Cocivifyura, 
Ltglila, Etc la 15 Amps. 2 HP 1600 WaSK 1MVAC-DC 
129.95 i 13.00 P.H TREE INFORMATION. Prdflrmaiw 
S||fu tanks-. Qua 768. Dedrbdrn iii-. 4IJ12F 



ENGIKiV SAVING 



MYSTIC StPi£4H CeP Nighl-L^il Aulum>lK:Mly On" 

Dtnkttiw. Ort ' Diytirvi*, tner^-Sucurittf Stfsefa G«ar«ii- 

1«M S&»Pfcis4?4CIHaii|Ping I nrjvur. finh 2BC - . Riooklyq. 
NY 1 Si'-Sfl 



SAVE Money 1 SnUpId Itfed LW& YOU He-use Veur HMI 
Plans $9 ». Consumer Services, □ 1 1 5 WPi-le Horse- mad 
Bd* 143. OrniwAlfli. 5 C 2»1 1 



UNttUE OtSNaM SAWDUST SYOVE H H t Nx penniw 

Inlnrnsptu^n SASI F nigcfi lu-kir.s GLuvu, PO Ek?s 119, 

Mttckfenbiarg. N V 



A VEAR 1 ? 1 11 ram A Light Bulb GuapanLeenJ. S.ivr- Murrury, 
Send 12 €0 SavQQB, Boa Tliffl?, Salisbury, MD21KH 



SOLAR ^ ALTFffNATC EAF^RGY 



CATALOG ■ 5GLAH. HTDRO-ELECTflIC, WIND POWER 

ttta^xnent &«r 350 Pen*s Send SiOB To. WESDO. p.O 
B05( 936. FKKliHBY CA fc56 B 



JOSEPH NEWMAN ENERGY MACHINE VIDEO TAPES - 
VHS OR BETA - SENO SA£E FOR HFOfWUIWH. 
HARTWELL VIDEO PRGOCCT&, 0EPT. L P-O- BOX 
JEFFERSON, LA 7*161 



PHOTO VOLT AJCS. S«tnd $1 0('J lur btwci.rS.md r.dtalog qP 
huga-selacJibn 4*1 4un*lus cdb - fr&rte$s, Afipelacibian Sotar 
id!5 A. Mlllboro. V*r-amiHi 24460 



FREE WYDftOQEM FUEL 4M>d OrRftn Ge^ji-akH 1 uses 
Weter SoUr Ceils Ri*is fxmi h :i Si?M Pwne Rfiwe^ 
Dux 6291. EdmnFKlcin, AlberLu. TBH QlS Cu*uda 



HOME CRAFTSMAN 



OVER 50fl WOODWORKING DESIGNS: Cnafito prbMMJta 
t&fi gins, mi* an. wfiirby^, hbusduld ^tmar'tiA . . 

mcirfl 1 BidcMura Plus Santpk* PaLlem only *2 00 AccMda 
lflP-171, Boa 262. Dan^HS WA OlffiB 



WOODWORKERS, Iwbljyisla. I9fl? tm lalag ^drUdmidg 
CPtalr Cdno, W^ifider* WHehiI^ Lamp Pitda, TMHi. FiniSbihg 
Maleriais. Hardware. Piens. -aic Send 4i CO in Samp 
SpwiAlhH, RMibt S34 Bellow^. FrJinkIpfg. Ml 4^5 



Make WOODEN TOYS, Mtnrligigs, C^&aiC Wdos, 
ida 4 UlHI CMMisoai 1 1 u 'I ■, hri?^lu*e' **.lti aur p ^in*s [uiIj- Ms. 
Si4N£t£3 Cbkii ea^kjg aubaeribL4*h S‘: 1514] 48J 4363 
Oerry Tree Tc^!. Beimoni. Ohicn 43^6-03*9 



WOODCRAFT PATTERNS, Windmill* Wishing wan*, Sli d 
Howes, FfttKlers. F Vng Duel:. Ph?,iseiil t Owld^i’ Planlpri. 
CpEplgg S3 ^0 Cr*l5iN* 4 lISflD US 27 Norlli DoWdl. 
Mirdwpm 4«2fr 

FAVORITE WOOD TOYS, Paitar ei Pens, WHeeft, Cetalng 
SI 00 and Jap. 6afr «23M. LyHden Waen 1^244 



PROFIT AflLE WQODEH "OO^NTRY CRAFTS", 

|2*DO emt weekend i0G l :r ! sue ptetlftins unu details unly 
£5 SO HaMvilta Wowtefatig-PI?, 12355 Mv-kal. Hartville.OH 
44632 



MAKE PVC PIPE FURNITURE Plana, Kils Supines. Prof 
liable ntxne R#s*nesH Casual bon 509 Tevdmbury. S4A 
OiB HB 



BATTERY CLOCK MOVEMENTS Jield* *hdl**etapr^« 
Hc^i G.ijlity Caidluij 51 00 frelundableh Yankee. Bdk 56, 
mxTipscA. Ceeneaicul 0657? 



OATAJLOO FUL-L-SIB& FuRMTURE. PLANS ■ 5200 Re 

l inrh'if wilh i lit?.? prdpsr Tiiidilmnn.-. F.nly Athick.;!.! nwi 
100* FurniSure Cmsgni, 1S27 ElrfyjaM. Dt.v-1 CP-B7 
GL-'lvitw. IllihbrS 60025 



WK setedHdn qf plans and [HherrYf wowSwikm 
S IfTM? - aj bird b€&i W&. Idys. w^AlhnrujUM$. lurnilum enlerlnin 
ii tpnLvrf. cpti^dtr itaakA, end much mure. Catalog 
J.Ml Crdiplim Co., D*m 9SS, RogfliS. MN 55374 



MAKE pL*elx: I inmm^Ui fumdum P|;ri* and InaUuLErr-R-s 
?5W CcxHernperefY ENprasstons. 34?? Bueelia Place 
Lilburn. QA M47 



PARENTS, Gwendptfeen^. Unckn Awnte Rermewibei .pa- 
per eitplerm Inal nduaiiy Hew JN ki* inrw-n^o* 

l-h?sjirx cnUjflaprur.^ pnd H«b£::^1icHnnl. Even OBrodynamicfi,. 
CempiBK- Inhiiucildns. Send $3 DO lor aik models, -?MPtA 
Lid.. Box 25356, Saela earbara. CA *3i?i 



THi& OLD M0US£ -From l£ta aeard-wmning Tv sertss, 

iwajiip repair end mwnlain ydgi hcime. rium hNUMb# teuc*r 

In jHtHting n n twich p^lisj Only 95 1 E 1 ^? t,w>5ftW and 

herwf'-mg ^khjL 1 ^ VH® pr Rgla and ordr-i ^VC-lOPT 
rhuttcA Id Rnpulunr ^Jtac ha^ms, ikix 1014. RikIic Sl.il^r> 
NY NY 10101 



WOOD, WOOPW0HMW6 



CHERRY OAK, WALNUT, MAPLE BohOl Smpll Orders 
Ois* Sqoualhi S&ni 15 00 toi Liabng IRaluedable] Park 
HfP&er. FO BOK 54BH. Oclwwd Perk.HY. H4I27 



WDOOWmKCRH Tea ^ndlwjiB. Bupplm. pslla-^. 

Wftportiurning. ca^iny. Unmaking venwring 1XBfdW5XHfe. 
psmd. HwiiAs. i-inre 1 : r«ui. dssepunts Catatog/friHi 
Otters Si 00 Hurry" Mo row J^OiMafc 1123 Barfl&iow^ 
Lnuiauihe, Kentucky 40204 



NEW Motisedun Hb*ariKl Car And Peddle Hoal Pattevrw 
£*5* Pe*1pa«0 Hflyes Pederns. tiA WWnw Silrscrt. Wt* ym„ 
MA «H0O1 



ORIGINAL WOODEN TOY PLANS. Cttlalog 11.00 fma 
Plan YWh Firm Order 1 ToycraN M1FWI East Main 
WjynesftoOk Pa 



PLANS, BLUEPRINTS, PROJECTS 



STHAreiiiE STUFF- Pim Kris Consiruct BataPHe D\Hh 
5^00 0ud& Aditti Iwfi mlpiFTifldpnBl Photo Pa^La^ 
1300 Relundah^D S>fi|a GgrpgrplB^*. |h>x ?12, l,<»#ar.. N C 
2St?9?i 



NUCLEAiT FALLOUT SrElTEFI. Comptata end u^d 

pigns S&OO LMlntorfXifti^ 16536 NMin. eeilsmid. 

mmoA 



HOiOGRtAPY-Simpia iPpSKpcnaive Techniquoi tto TeiHe, 
Mirrors. Lena®? plena IS.DS i^rays. PO. Bu^ *653, 
Cfc^rwpl^r. Florida. ^16^663 



DEPRAVED TatiUtaJtepia. SPADE ^ gdUyeL. Caldlug 
S3Cffl1ieton<lablel PO Bax m« 7. CJhJdant»§a. Tennee- 
w 3^404 



BELT $ A NOE Ft iB&Mth Tgpij 1" ^ *r guild lipm s‘ni:h 
Wlbw With h&to KfCto. FUV^ S3 W Gurra Muulun 402 
Bufinal 0aylQW^ TX T7$3Q 



FROM SaLtCON VALLEY, Land t X Hrgh Tech ftnti tarih- 
quakw TN PeRmlwf UUFORMA EAmHOUAKE ALARM- 

PlSJT*, &4 00 T& Cnldninia EpJlhqy^B Aia*m. |0l6 £ It 
GArhinu Rjt:;il Surta- 314 Sunnyvale. CA. ^4iC@2 



VARIETY Wbod Wdrh,ng Pto|tebs PLAN Caflaksg SI 00 
R&lundstws DOEMGCO. Box 6446. Louiavilta. KY 4D306 



COMPUTER Dtt*fe Fur Aliy F^ne PC Sh«i1 Of 

r-i^mjni .1 Campider Qeiwated Plan 4. lnblrLc'MuiiH And Ma- 
Lisl SS.tfi. fH$n ATiead 1655 Hiiicregt Ave Box 952. 
Wilmmglpn, 0+1 44177 



OOLF SWING TRAINED Plans le build 1 11 &5. Jopeii. Bon 

424. eMirtwite pa isji; 



FOB THE HOME 



MATTRESS urgi mad* euv'U SASf EMCPM, PO Bc« 

1402, SduEH Bend, IN 46^24 



BETTER THAN SUMP PUMP Wtifhfl Wklhnut Ele^nc ly 
Unde? l^Ou&i'fint.Liea Intormaiidh. Lihialn i mo Merlguto 
Oriire Guta «Jf7! 



HOME BUILDING ft REMODELING 



DOMES - Bury Dn tel Huge DlBC^uMa, Baker DunieS PO 
Bon 226 Wayfela. UN 5539! 



PONT PAY heja.K- 1 Ml Nd--ionei Bi-e^d Cenkil 
AC And HfleUng Eduipnvpnl DpKwsnKf At Wh^ks^nl^ Pficjw. 1 
Gia FurnjcL'i He-ai Pum|» H»g6 EIFicrartty T*n V*ar 
Cixi’Eiprubbbv War?* nlv S2-.90 Deiaila And Rvicea. Rtolemp, 
tS21 SylMWl Plana. TX 7507* 



PLASTICS 



CASTOlfTE Liquid Pisshcs CiT^ta® cleer colors For 

tmslfeng wnbfldding. 5il»fig^«infl. sn industry, 

l:itX!r.ak: - H!s ci ul! wprk H MFirnduuc ydur UbMijnb. wilh Dur 
MbJd MbleriMt CuCmIckj 12.00 CASTOLTTE, Depl flTAPM. 
BOK 391 WuOOSlbCk A 6009£ 



DO fT YOURSELF 



CLOSET OPnANIZERS— We te&iiar\ - inquire Creelrve 
ri>men5<M^ P D fell 6 1 ScodvftiHL h ¥ \4hA% 



ICe*Wr>ued efl n«m pwh 

JAN 145 




ooiTYOumeif 

frCorflnuad Ihwh preceding peg* 

STOP hEH>ICOfl-S L(XJC STEREO. F*$Ti Sknpte kv 
BtrucSlpng, in^Kpg^pv^ rrcatflnate. Le^nL 58 CkteiftS. 52- 
rm^n^ikii BAILEY'S, 42WM West Cprniriyrwwl'h, 
FuH*rt#n. OM 9«32 



BELT BUCKLES to* eoiras e* els^s specuaity buckle*. 
rf«*£Jry minting#. c-tfl slpn^, cK>ck Whpkreate 

£*blog 2$< Ekjadp Ozrp.. e»ti IQlh Sirrah 

Warning fl 22 D 1 



N STALL YOUR OWN IK GROUNti SWMHHflj POOL lor 

*f te# as i1^fi»&&LC*wfl**cfc Fools. FU *2§ Cb-aswicfc. PA 

1 SS 4 41 S- 2 T 4 ‘S 4 « 



4.331 CbWos* l.-slnc Sour™ tor Arylhrngl 56110 

plrt*dk?ry. to 9®4&?N, MUM*. G*Crgb 3®14 

ELECTROPLATING. Caffl^b 7*j;Ebo&k. EtetfreiiHate 
MtatlJliCftTjbnrvwlAlllbl. 61135 Deters Fiee Trbpik. P&Vn 
B*Y, FL 32Wer4EB5 



BUT WHOLESALE! Paris fw Law Garde-- EquitftffVini, 
Snail Engines. Chflin«*s. Mimt-nes. Kans. More induces 
tophi* *nanuaas. specialty tools Send 4 *® tof ib* pas* 
oalBtog to On-PartS. P-G lto4Ml P - Somervill*. 
UA® 14 $ 



CHHQtllE'l** Eh^rt^Urtg Kiev. Complete, JIT B5, D*" 

■ute SljQO jMtortd, Ch*ri*f, Chentf**, I A SI 01 2 



SAVE Mn.icy iVuinl ainriq Repairing Tour Fuel Oil Fg;- 
an«. bulMGiaafUL Parts. Detail*. He-ain'-g. Hcuw 1 . Box «, 
FdTtf Oily. PA 15225 

PROJECTION TV Convert your Tv to i>rojist ? Fopi 
picture Result* CPmparobte to J£jW projector Tplipi 

133 PLANS AND S’ LENS 521.® 
Mlusl' ntnd inlci T-a!ior FREE. M*jrthiom*-0E. WiShirtglnn 
CrtBivt^i, Fwjm&rfvhn\& 1B37T Crediteard Orders 24HR5. 
^21 5] 7S6-3973 



Aim, CRAfrt, SUPPUES 



QETT 1 WQ Siaied in fllained Glass Si DC Whrftente?ro, 
to 2065'T. Hackhw. Mass. =9233? 



STAINED GLASS SUPPLIES O ifnpte** CalitoQ K 1 02 
iretundira^J Sunshine Gisswworhs. W*rtom Oupt C 7 , 
Buheln. NV 14 J 1 & 



CLOCK WORKS. W*«t Ck^k bl*-nk*. n£U>ound s- u p. 
piiths bL L ll Luckies, l j- 1 swnes its. Wh&leSd!fr dMlflog 25i 
E luiH lb core . B06 N -a 1 fflfi flineei Wfcealtend, wywnina H2201 



QUARTZ CLOCK »0 YEMENIS FROM tl .Wk EpoHy negin 
SI5.M gallon Oa% Sl.&G 5q It Cornpunftnlg r'.irnulg. anrl 
mcfffl 1 Catalog S3 00 (crodftpfll. Steeber. P.o Ens 4J^P), 
Antoflf . N J 076^1 -04S3 



SIAINED GLASS SUPPUfS: PtOTING SUPER 

CATALOG-PM J3JQ0. CORAN-SHOLES INOU5TNIE5, 5W t 
SECOND, BOSTON, MA C2TZT, 

&UA.D an arisen Mmpnrl7nafii I%f1m “hoifcwftjT yrmwr 
5:Xl il l p\m S3 9!i. D irdhiDUBb 300* Laze*, LdP-dLe 
Lovquna TOttlJ 

LEATHERCRAFT SufwtiaL toc*Ei, klta. Catalog il.Otmfia- 
lufidas^i.i CiaPlef, Tondean f X 7S*6^0T?fl 



CLOCkMAKWG supplies D^mcr: Too Is CWalog SI 00 

IrtllyndabNj GwttBtar, Tomtwpn Ta ?5AIS-0T7i. 



CARTOONING, COMMERCIAL ARTS, 
SIGN PAINTING 



CARTOON for Full and fceu^' ! F«* BookJsM I 1 Cartoons, 
to 406 14 A DfltrolL. 4^40 



LEARH SK5N PAN1TWG, Pir^lyiping. F^tt 

Catatog Kau?na«Ki: Cc^njjany, CenWflpwrri M?teoyri 664^5 



SIGNPAINTING Unrn by v DataiHfvML Send SA 5 E 
bp: Sigfimasttf 2®2 Hafi**? Rd Gr«rrvll», N.C. 27634 



FREE 1M les^piv^artft jsinstx^mH. ranc^ lefieirlng Pel- 
age 14,50 KtdwwxS Gragiiiss, 3S40C Wist Fine. St- 
MO & 31GG 



MOOELS, MODEL! SUPPUEi 



FIRING CIVIL WAP r - NAPCLEAN h*£XfBl CaN«ON 
PLANS. 55 ^ 0 : CATALOG Gpwb-PMIT. to WJ, 

S?Tai|rrflr, FL M57WB9S 



RAao CONTROL A - 1 planes, floats.. Helicopters. Supplies 
Big DESOPiim Catalog 55 00 1 ^ei ,■ ndehiel vpdfli er^ 

&3» 31 DP. EclecKic. AL 

-WDFKHQ STEAM HKWEL&r KTTS or ASS4 Mfl-LED. 

Tractors. Locom oUwee. LimiwjiJn^, Hga;4s.iif;r. Tam^k En- 
gmm Two StftO-Tn Riwlcji iQlfll 5B C#P-t p4igSi |4.&5 IRafkJrw- 
a.&iQ'i Golpred O : r n ■. 1 i 4 r fLQO Chr-Vlmas jpecialt:' Diamond 
Emerpriw, Dept PM1. BPJL537. AlbtafldVU Bay s NY 13607 
1613^476-1771 



H 6 POPULAR MECHANICS 



MAGIC TRICKS* JOKE!, 
VENTRILOQUISM 



FREE PWik^MHiC CalfNrg. 1 QK Fifth m, 

Saletn, CJ^egon ^7301 



FREE! Wortd '9 Leading Noelty Caiabj tOOO Jokes.. 
Tncks. Science. Sports. Hcsbtkes. Joknson^Smish. F-D 1 , 
Bredantop, Fla 34203 - 3 T 9 & 



LlAFtH YEVTRKOQUESMI Gua'ent«tf instrucHon. 
nwu ^rom-^bn Frwi' UAhtr. to W PM, 
Ldltetein, Cbbiadd 50 '60 



FREE 1 insider Mag l Heool Mag tiant intelligence, 33 K 
^nandan. Amherst, tfr 1 14^26 



PROFESSIONAL Hug* seteAjg, Mr 1.0® Trick* 

and Books 54 50. Hank Lea s Magic- Factory, Oepr PM1 , 1 25 
lirraln Street. Beaton. MA 021 1 1 



HOBBIES « COLLECTIONS 



NAZI £ HiSlpwal Miillar, CdIIql-iLIps FREE r»lalD H 
HMA. B£jk tS06FS. LatoyeLie, CA 9454S 



MTUTAHV Msd4i& CafUlogye Mm flutodrlptim VeeMy 
to.® Vernon, to 1-3STPM. N. BaW^in. mV n5lO 



PROFrTAflLE Hgtjfly ■ m*f Twdirs A^™ 

Pairnipg in Msre^H*. Fif* tolphw ChltiAnipl. 
235-7Q Clipper R,j WiStowdate. Omarib, Canada M2J -E3 



DECAi! r EMBLEMS, PATCHES 



CU’STQH EMGRCHDEHED EMBLEMS, PINS, DECALS. 

F*eeCetydg'OusLfca. Ruth SKelcfli. aatfn. DIP Jane. N.Y.C. 

lOOff 42121 928^53 



ANTIQUE!. RELIC!* INDIAN GOOD! A 

_ cunios 



4HDIAN Rato Lift 50t Id^jdltflto^ Gurite Seek *11 44. 
Arrmhrud JAM pl*l %2Q.QQ. BefifiafTa, DSe-liSld, MO 64 741 



FREE Ual to Sefleus Coltectora. 30300 ArMacSs. 
Pote. Speare, Axeg, Sla^e, Beitteia«k. Cadd^ TradiJtg. to 
m. Murtrflestwro. m wm. 



STAMP COLLECTING 



ffi YEARS W rrttacn diffprant Uniflea fliates. ^er fifty 
y^r* wiflh ippsp^lS. Jakpn, to CU-P, New 

RachKlie, New York '3634 



APPROVALS Wor1d*£^te fppicels Y^ir Pteesure Write 
flkfeouLs. *1 tm, HouHan. Maine D4730 



AUSTRALIA to DIFFERENT SCAJTIFUL COMMEMORA- 
T1VES 10*. Afipfavats Pefioe POB 3Wi Whdntar^ 
Vinginw J26O1 



BREATHTAKWG tomrtjl. ^0 C-rf+wntrtl mir’i! ManacU 
pt^torl^l epffirrvewrwiaiMeis only Jf ,50 with mint comptete 
set eppievaBs Pagada. to Sidney. Otiki 45986 



-WHOLESALE" D S.-^F^ign Prir^ii^ md<4n*tog Ffsa. 

Fy^rylhing Guarnn'Mid K^Apprpvab Gthne Jcr Bbs i 240 
Grand flit Mils Micl-^n 4350 1 



50 DIFFERENT Old U£. bity-eemBai end 1AS9-M ®. Ed 
Pcurtv. 423 Slward. MansHflkL OtiKS. 44®1 



FREE 25 WttPld Wide flten^ plus free Catakigjje With 

C^er S.0®.®0 Stempii Ne Apprw^ 2S31t 

Franklin. Q34 SWlhliwd. MlcfWj*n 4flCG4 



FREE Gift W 74 h Firft PirUlh&rt u S Appeals And Want 
Liar Seiws. 250 $ tow HifxPing Tfie Sbamp toUique. PO 
to rt56. Vadisdn, NJ. 0?fl40 



BARGAIN 1 to WQ rip-wide SLBnipS 25 t Quar'L> AHHWHlI 
R FarKer, B^it 1*3 WflSl BrooMiWd. MA 01565 



WORLD rt -ia Litnmp* mOueiad In bddkA bn apprbvM 2fi 
and up TRUST STAMP CDtULPAriY,. P .0 Box 1 ®-P. 
Jamaica. N.Y. 1 1435 



1«1 Dl?terw;i U.fl APIH^a Is Brndtey E to 4?5P. 

W.aolhi^n, VA 23113 



FREE 50 CtenisdiS^i wijh apprtwac nTSii^ab flrr^or a t 

PC' Bga 5607 Jan Maleo Cali^rma 3*402 



49 EUROPE ApprovNA BfflNELL,£304 Hant bCk J 3E 
AuSln Teaaa 76756 



OLD US stempr? prl jpuruval flFterlfufcn, Bbk 15355 E 
PhslKMphi*. PA Wm 



"dtfVEJTTEQ ERROR" 4 SOO O^reiYl United Stflaa, 50 f 
with appmoAL Luray. P.O. to 7 fl 6 S, &lwr Spring, MO 

KSVT 



ONE I T*a< Three I Cent Slamp Appu^walt;, Roga-dgM 
Celalog. K^ster, 4 16* 52Rrf St . S*n ftepc!, CA S21 05 



WORLDWIDE 100 DfWen&nE Bfeauto, 2Sy, Approve J.p. 
Michael P.o to 2273. MBrtllW, CA B4551 



CANADA. i» diHeren 25< Anu-*>dlfi. Orwa ky. to 1-C, 
Sa*7M, CPil&«io, Cmedfl N7T-7H6 



F 3 FTY U.S. 25 * AppnMli. lanatrth, P.£J. to ?& 4 F, 
Gaktyn, New Jersey Q6HJ7 



i|E W*tf*m Fcnergn MDOO CaflaSng Value Ap- 

p^als Ridk t 520 toeft 33m, M*mn, it 



FREE. U.S. Min! pibl&rial act Cpn^teta M nl nnpriyvnla 
Hicluded HAdfllwand, to 4667. Santa Clam. Calir^n-m 
35054 



FREE I flip flergem, Ceralog - \*w Ea ubn ixsir'ig Hfedu- 
pi tkprga^Rf including U S. A &.N A steTipS. pdCkflii, 
* IfeLnbfr orteBftnnfiF And S«pptii*, irne itvn|H ftwn PUf 

Sfcjvicra Buy only wh^ I** 
prbrtlpily! TSvink ybu. Jar»?5(-ciwn Shamjr Cb-. pti$}'l. EI^PM 
JemeflbwA, NY 14701 



FREE JAMAICA PACKET When FteputeUxAg Gw Pnfcelltf 
Fea^nng 3*^Coun|riei King, Rcm Ab 1, 3or 2fl3. uml^iiekS. 
Pennaylvenia iS47fi. 



1 ® FROM m OOUHTIWMflc. AkwwiIs. Tayto r 4 PhH. 
Bgrc 197S, C^r^. AlflwiPi. TSP 2K* 



fREB! Guirpnpfl OdUld. to 

750126- Fetelum^, CA 94975 



U.S. 200 dlteteni CbWiiHeeiur&ti^i J1.0Q! Apprnvi-a 
Gef*m Danr^son. Noeoffini. FL 33&S5 



UNfTEG Natans 3 CtMTiplele Mint Seta 25c. Approrafla. 
Cunyfftta. PEE i&CS’M Lake PIkhI. f^ria 33&S2 



SO y.E. Moifily c mrrm □ r 51 1 '^n? Plus Mint Sppwenl? flhW 
25 1 NbappruvlM GiUstin, to T Wi lin-nHluwn. N J D£Q94- 
0463 



SAVE BIG. Out iaiaipgufl shows ymi hdw*. Nl> dppnwub 
fltarwpa, &&K i&25a?C, Sa^nte, FlorkM 3*277- > 25 ® 



500 SMmps CaUJ&g Values to SOt Gnty $2.00 WMh Ouellty 
Apt-rr-ji-i DeGarn’-p & Fine StcnipE. ’.67 SEcatopue Lane 
Wesl WffUi lilip. N.Y n7S4 



WO flU 3 , W dWwL Kt- Appels KJG. Eosi S& 7 . 

N#t*cm, BC. Cernda VI l 5^* 



DISNEY CharSCfwli Dotehrale >3f6 CftriStma* - Cflllec- 
iten - Free! Aqpfoaata' plus 10i Bonus Sets. W^lla^n 
Deem*. Ssflk Reee. Rawensevod. Wuet v-rginia 26164 



FREEBIES. NOl 6us i»w torelgn eppr owals HedgM. to 

W 31750 



FRK 61 M FUr^i.iilui S^impis GvkJ. Sitw. 0 «ier Appeals, 
o^pr 211 j 7 Flflfttwaod Harper Wdrdrr. M - a 6?£5 

1 SPtOTAOUUmM BrwfhUking Sfemr-s f«wn »Cdw 
Iribt, Only J 1 .DQ with laiesi bargdina -nnd ^tnaalio- ial appfov- 
aha. StampaPl(j»». C3-MA7 eon 9B3F. TonmlD. Canada Mi Y 
2W 



FREE 50 U 3 wilh approval. Cartwrighl, 405 -Cajiinriel, 
Hbpklnwilte. KY **2*0 



ISRAEL t6 Odlertnt 30* Ap^ra^ls to 66a. 

EJelray B^etk Flancte 33444 



Pftii r^ inny 18 M, SeK Rpqg^il ApprpvaftB. Alpsugh, 
HtgtibndfjB, N.J. M62& 0225 



CANADA, Twelve laie LdTimeT.no 'al ^65 Ilk. ucc-rovais. 
Hirley Sdarrimar,. Lfflk V*bMy. Nrw Vgrk 14756 



FREE,Wdrldw*Se Packet. P an nvepprwa is FroMdich.to 
177 DA, F'lnrv fiivrr. Wl 



2.DO0.D0O scsmK. t 50 -ceufilrtes 2c each deleter to 
* 1 * 11 . &sa* 1 »n\ 461 2 fi 



PUKYS, SONG!, MANUSCRIPTS 



POEMS, Snngs Wanted Free flecurdmg- Publishing 
Bfoedvifiv tfiu&c PrtKhict-ions. to flaraaola. FL 

J5573 



FREE BOHGWRfTING SUCCESS BOOK I Tbfr Reebrda. 
to 2!35D5PM, Naanwne. TN 372Q2 

FREE PlfcrJ Ekm M erney Willing SdfigwdMhr CHS 
Record's to 614B, Lewiston. MY 1 40bc2 



MUSIC INSTRUCTION! K INSTRUMENTS 

PLAY Adas Guslar Insmnlly'! Easiesl Imiruclrana. 85 W 
Guajantewf! Mus*da« Money. E^lfi Vista Avi . Satvirriento 
CA vm* 



ACCORDIONS, NEW. US£D- Etoct^:. abdronic. Corrib 
vpk?, eon oa rt 1 ni^.. ton^. HVhner^. Wte B^y. Sell 

Trade. Enchant*. Rupais. Tunp ® Tpars fipfirmncft il 
Pfeffto-* unavjil abln- C*ll or Write t(w irpthumfl M^rgrCn,^ 
And V-m At:Lff pled CASRGLKJNE ACCORDION, 12E44 E 7 
Mile. Detrp.l. MU 462C6 31 3^527- 1596- 1-HCF325-1 K3Z 
^Cpntlng#d pn npwl pigi| 



MUSIC INSTRUCTIONS A INSTRUMENTS 

PiaNOS. PLAYERS. PUMP ORGANS- HefiulW and *ep&* 
CflhJtoff -pf 'How-Tg" \}t&k&. 55 IDO ^rtfundabtel- Y*si*J 
PH^ 3 VttMl 11, N^w Ygrh 13650. 



VIOL IN, GUITAR, sic., muleing -tiAst/iS's acLesaDriM. 
fctrtka. Catalog *i 30 Internal cnal Lulfrpflrfl Suftfriy. Sox 

5®m?. TulM OK 74 I w 



IHT1WMT10WM. VWUN COMPANY. Catalog tor n^ru- 

mri - 1 Tiaturs n: ^iirm: knpgrlitd Sgntwpgd. ‘sgla. vjrniEh’ 
Strings. r-a«i EtMWmxhm^mQnl*. 
bows Acaflniblflfomsdl vibliri a id quiLu kili Cclalag Jl £G 
inefentea 10% dt-KQunE saddica-i# Dept HN 4036 W 
Selveft-v Me . BaiT>ma4. Mo 21215. 



ACCORDION Top Brands, Cor dr, vox Duy Dirfld 
T-flri^rtduua Dlflfiteiflll. TrflJav dL*ci|Mwtf. Fiwf b-athur# 
PLT Aocatiersan-&RaJFia 16 West s$*n Street, New Yort. NY 
10011. Phw 



INSTRUMENT fcrte! Bund AopfliftchiBn and hanKnered* 
bfcnfc*- m^d-glinn. mmn harps, hjrpfichtftof 
Ttfflfl Catalog PM Hu^lras. 4419 Weal Com*. Denver CO 
HfiOa 



HOW TO PUT BANJO-' 665 Styta s Free BetflJte. Shirt 
Vc^jl P D SQx 6HP WtSthflld, MA 0 '066. 



too Blu^er® agrrgs. Wix^feChOnJa. S6-C0- Modmin 
Music 19 Asl-.u Wtsl N O 2A63* 



LEARN pthssic inflanltyl T#*ch jwtsoM course* MWP 
y^u i MflMta! Cdtflog OflvIdSdi^. 6727FMM MiltfliP, 
EhOWfitte Mission, KanSli 562D* 



SELF IMPROVEMENT 



STAYING Hi LOVE Dr Norton f NriBi*$9 W SMb Muno 

iC 4 ,p.o to 143 . Pamp«*MK sc mm 



HOW TO WIN AT BLACKJACK Older Bffioffl Ge*ng To 
Yemns, SwU SSJO&To. -D L feugbf fesuciaftea For toftlel 
P.Q. to 35£7. ft*™ IHfinoK, 61«H 



EDUCATION A INSTRUCTIONS 



UWfVEflSriY DEGREES By Va ! Accredited BflCftolOrt. 
Mate** PhD'a. Ftee Pflcfcs Neyealed Caraera-FMI. to 
TuU, OK Wi*f 



utitCTM training Jtc-fne-gfcptfy program Free 
bntorqilUign Global to l9l PM. Hanover. MiSS 0£M 



FREE Catalog. tfashMlPa Auctrc^ School to 19DP. 
Lawrenceburg. TIN 36*6* Veteran Approved. 



tHH School diploma at home, no classes, ld* 

hwI )nta«natian E-rw Cell bo^lftee 1 -500- Z2&- 560a or wnte 

Arttflrt »rt Sehtfil. CW *34. E- !^n ?i , Chichi. K 
S063I7 



PIANO TUN ENG PAY& - Pr^nn ?U ning - El^lrgnic prg^n 
Servicing Leainfidtiflsilv al h:>me ~>«w bauMe‘ hilesQry.srl 
StnOdl PC m% 20153, SiiLrdrrlt.i-iLd QA 95320 



SUPER-HTELLJGENCE!' r^lH gunrsrUufei! 

refid EDEMF, Bax Mffi, ESftndori, CA 91740 



EARN U0HE1N W BAYS. Fm W -fllaiDuiw (ttrtLHiwa 

200 tLittSs pi Live i oi.ijfihd'jri'Je'-iH Di$ltxmB Ld-j^S. 
Gran I on &t«ll!Lite. 25 3A AdelaHte Street WmS, Toomif, 
C«nndil to&H lYJ 



L-EAftN Clock Hcpflii.r. Enioysbn?. sucrobve. free Oelails 

School Of Clock Repa. r §31? Cgmc-Abaul VMpy, P O Ek>x 
315, Aw«nddw. SC 2S429 



UMVEHSTTV DEG n EES! EcPnOfriicS hom* Study Idr 
fiachfller'a, Master a. Dodoroio. Ptes1^g»&Lte iacutty t&ur- 
£*Je lor irmp8vmr\t skKlY jnd Site espsrivss® Prw 

HflfOfmiPDn - Richard Cro^va, M 3 ■;> In r.urd .. Pnrsidori!. 

Cotuenba PnoHic CnlvsJSitY. ".415 Thre<f Si. &ep1 SCftl.Son 
Slflfaflfi, CA 04£Cft; Tgli Fih: 3£fl'227-D1 IS; CiMorni-i §00 
552-SE22. Crf 4iS‘45S”1^0 



HANDLE VOUfi OWM LEGAL AFFAIRS. Bo- p Par^JHg ? il 
AOclo^iitfd Attprnfly IhSt/ufllOO H&fnfl Study. FREE CATA- 
IjOO. SoyUwrn Cflr«r BitsIHute-, D+owsr 17PM-2150, fiota 
ftston, FL *3*27 364-2S 22 



LEARN COMMERCIAL BARTENDtU >00rKlp^ I9.i5. 

PitHcH Dyrm. Swsn«i ^ 204 . Austin. T*xh* TISTS? 



YOUw»«m good nKs^ approJuip ftaal E>tita. L&am 
through HompSt^rProorsn? AptlilpgCsr&nrliwSlhf!*. &04 
3K6 Chitlianalod gl. Croix. VI DC620 



PROFESSIONAL PHOTOGRAPHY ■ CflM'.'Hd>by Al- 
cro*tfldtfoma S^udy Exjhh [■■wlTuctjen. £-conom*s.i FPEE 
CATALOG Swjm«rn Carwr hmiiuta, ts^w?r 1 TXPM^JI 56 . 
&ooa Rrton. Fl 334J7 (2m 358^32. 



iOC-K SMlThHHG. FreO bocik. Lcchartki^ii^ innlflur*. D6& 
310-017, Lltlte Falls. NJ 07*24 



SCHOOL ol io^ai hwsL-gHTiun Li'l u Fadi. tij C-7424 @0 
& Lisgal Idvaatigalor. Sat up your own bj^TOaa Laarn me 
horn? lor a :rw booHlai liapi 3>0-0^7. 



COLLEGE rt*S EaiOfld At riurr-e SonharH, Box 799T, 
De^roif. Ml 4flZ3f 



PPOFES5iO*iS. Medicine Others fiecihelora. Majlers. 
Unin?irt OuMiaM Methoda. Hpm*si«uct- r Enr^ht 
Confultanti. 1 G 3 Joruiomon gtr^cS. SyiJa 1 1 06 . BrgghJyn. 
Nflw York 11201PM 



PIANO TUNING A REPAIR. Htftkteni Or hunt alud> 
Compffllwnsiw rflpoil tella how, where. $5 Da Pi*j» 
Technician OwKJfiunlEt&a 3^ Baiyitoffl Dr Wlhningh» 
NC 2&afi5 



LIAflN S?w.ra@ Machine r^irmfl A T«adS 

Ep^yln IflMrn. Ftki drslmlr. gawring Oiy^lq-r 1 ft7 FR. Rr-“hr- In. 
GA31D7S. 



SCHOirARMPS iWiiiiontBnfiiiahte Ji Odtt^fl^jieiwlormfl. 
ItoO. app‘-iLut>i?rf form iOr iburcu &fOrmdSiDn. gchd^ArShip^ 
17 Eiii Main SL, Shl-emflfwlovwi, PA 1701 1 



SCHOOLS 



WORLD WDC COLLEGE at Auctldneerlng, Inc T heo^t- 
niJ— SO yra, -“Worlds iirgwt! Term m&n App^cv* d for VA 
F roe caiakig. COL. GORDON fl. TAYLOR, to M-. Depl. IS. 
Miiwiv CHty. IA 50W1 515.42J-53N2 



MERCHANT SMfnan School Women Roonk Board, Tu- 
Iboo Paid S 3 ® lor rr^iormaSion. Hi iasI -ic, Manhami 
B^ach. CnNlamia M^tSSS 



EMPLOYMENT INFORMATION 



JOBS. CRUBE3HIPS. TUGS, 9HLPS, WVf FffiOAR. OiL- 
RtGS: Woman'Mefi Wfri itiuOlh ■ Hgmi? nnnth OgA -*■ 
Cwn'zvd:-.- intormofiion S3® M^ridfl Etoploymefn iox 237, 
Cental. IN 471 ID 



OVERSEAS Job » lEU.fflO So 5K?.C4J0 Free mrotmatron. 
OoytOrp, to «TS2. Pgatelip. If> B3»1 



HATPONWIOi EMPLOYMENT - ProteSSidFlfll, Non Prolffi- 

wnal^AJI S 6 SS Fetoal N^^tier. 

?35rxf &tew 1. LAmeiSDn. New Ywk n*13 



WEST COAST TUGBOAT JOB GUIDE Varv'wvirwn- good 
pey and beneMa BookF=rl3dacfliPiBn1& roQu- ed, icb eoLirce 
addrasa&B. needed £S Oft R.H Enlwcpswa, Son 2lt7. 
Poo Anfi-kpj. WA SftMS 



HELP WANTED 



5IM0 WILY POTEWlTALSr WgHdwifM^ tnimaiMV 
ZINCPQS. Box 13110 Las Vegas NV Ml *3 



GOVERNMENT JOBS Si5.ft*ft - m.Tteyr mw HlNPfl 
Call Fx- n9r curraifbl fodKil lion 



TRAHSPORT ATIOW CLAIM IHSPECTIONS - You ipflriite 
sieMcsrfh&e wtelrainandflijidfl TCl.BokBH 5 . 3 ch*«ci«jy 
NY i£»9 



OVERSEAS 325 000 - 575.000 , Fib# Rfl^l 
EfhdlOyNtenl OOx 1D760-AM, IndiahOOdlie. in 46219. 



AUSTRALIA WANTS YOU! 6^ Pay! TranafwrWInnl 

Ncwrs: E nplayrr-nnl H®xdbook ^^.D0 ’nlcrnn'iona' Dgsc 
19107-AM, WaahmgtOO, DC 20D35 



FOR INVENTORS 



PATENT AND TCVEUP Tblrr t«n Reuiate^ p«^ 
on Assmr and |.icen$#d Profasaign^ Engineer. g#nd Pot 
FRE E PATEPfT IFWDRMAT1QH Every In^emory Should Hove 
Richard L. M4ler. 12 Pafffciide D^e Eurte M. Dix ftlla. NY 
11746 (S16i 499-4343 



tttVENTlQflS: Lei™ hew lg igbmd ydyr lo ^iHilry 
Call feflfl 600-526-6060 QMttdi 1-600-523-5050 X£5l 



NOHPHCFIT Fa^jftdaUiwi helping kwenlori owr n ywara 
Frea forms. P*m evaluation Affiliated Inwnkir* 

Fggndfttinn, 501 'B -cm fi Cdlorptf# Springs. CO 0^ 

cb I 1-600-525-5635 



WVENTORSI C»h you paler I arO fMhtflO Uufn yOv7 ffifcl? 
CM I of writs Ph your free intofjnMJon picfcsga. Over -a 
dKBda vi service AlfERICAPI INVENTORS 
CORPORATION, &£ 0rga<t SlrwL PM. Weatf^td, 
MlAdftchu$fllh&OlW 1.i0fr33fr5«fifl Jn. Moan i£hu news Or 
Canada eoJf i4l3s 563-3 755 



PATENT TT ECONO WCAU. YS Free Dwaife. LkHfiflSd mve 
IKS. N. leaner. 20H Fondyiw. Rlchmgnd. Va 33329 



INVENTIONS warned! PATEMTVEBTUENTfl 
SNTE H NATIONAL 1050CdrflMO1idiit - KH Wfl&IMngiOfi. DC 
20036 



INVENTION Ortwinga By ProtwaranM Pa4en4 Oraftfimwi.. 
Dr^rt, P.o 72, Wgtotpck, Virgm ^ 



REGISTERED PATENT ATTORNEY W^sbinglgfi. 0C- 
Suburb, ncmaid A KelHe^i?:^a 414 Hunyti1u.-d £>ov# 
Ffeckulle. Vary^and 2DB5^C■ 



P*0 BISK.. Wu ll Help yev I ■"antt eijCabl r. - ? 1 .yr_d m.irkel 

rout Inrtflllon 0* :** c*tj 
CDojidsrMdllly g^aramteed. 



PATENT guroh 31 oon Walson. 1 6725 Shffinsicm 

Rd., LOi Ctetofi. CA 3&KK 



PLASTIC MODELS, engineering drawings and mjetlmn 
mulrifl tur palr^l appl^uSiijnf;. sate* re^ewr.lirtKSn-a and 
prHpLieiicHl Ainflrk-jan Mc:e Cd-. NW J3fid g| . 

FOffipsra flaiflilh, FL 33059. 974-6701. 



REGISTERED PATEJTT ATTORHCY RnaoniUfl rote* 
Edwr?'. O. Siihtedter, 1523 EaaC 4 $1nee4, Dnook’lyn R NY 1 1 $30 



HEW BOOKLET! 1ft Way* To Prntwrt Y^ur Idt^ Wrihgul 
Obfeining a Patent." $4 ® Feanun# P?*s u, to 372, 
Agincwri Sin.. Sca"teo?augh. Ontwid. Canada MIS 309 

LiARN now to oftei 1 youf Inyefnion r-a^ sa^#or Stcan-oe F«e 
txidMpl g<<slin#a prgmdyrt^ ngyaaty rale*. reflbiiflfi^ntS 
#tac*s#r Soktt CarpgrsUgn. C-3-Fl. Frgragfit. Ohig 4342ft 



INVENTIONS WANTED 



HYEWTlDh HARKETlNa FB66 UtOtMWttOtl 
REPRESENTING HANUF ACT UflERS. P^man, 77 FylGpri. 
26E>,Finen&al Diawtel, He* Yftrk NY 10036 



lPIVE#fTOflSI Havti^n irttjfl^ Don't kn^w toflg7 Q^\ 
AIM Poi Vec inPHAiuign kii. Tgll Frr« 



MVENTIONS:: Fn^e ininrm.nl ;■?# qis yowr Bwenddn 

tor sale scta&let SaSt* to^ewatran, C-MW. Frpmgnr Oh.-r? 
*3420 



REAL ESTATE & FARMS 



UNITED NATIONAL ptAL ESTATE K^w FREE Caifl- 

lyg 1 T-^t #0«ir# vo^E r^sat lg Mpsl FyS PrBST>le* 
FtQQbrtm fleplldri. UNHEE . For flvfl<Y typft ^1 mdi 
eeHete! UNOtft P*ATlONAL ftMAL ESTATE, 47Q0-PM Beite- 
v«?v¥. feenooe City. MO &4H2 



SlOYERffMEPfT HOMES ff-om gl |U ^pavl Delinquuri’ lax 
prgpwnly tUwmm* u^S, CflU &eS-637-6ftOft Eilt. GH -20024 
fOr -currpnl t^kj ir»1. 



CALiTORNlA Lgia A^reapi Monthly. Bo* 

B 231 ,U*Artg 4 te* 90 tm 



CAHA0UH COUNTRY PROPERim Aunagu pa- 
&fi»ilcKi. d^w0lgpmen1. Arming, filing, hunting, fweet- 
mcr-l, m '"sra 1 1. et?. OUR 72NO Y1AH. Titfmfl av»4^la. 
Tinea guflhflntofld Catalog a-; Nifl^ed si. DG D1GHAN 
OORPGRaITOM, Suite 4^ 55 Bteor Stteel Eatfi, ThcmHo, 
Canada m 4 W iE 4 



ATTENTIOt+l Lend £20 A^ra! S60 Woahiy Ltelng : English 
mdign, ante Iropleal feeding U.S iarviwrwtri! ^afnphtei. 

maj: S3.UC Traveler. 11411 ForlunaFld Ug 1T1-P. fumi A2 
55305. InhsrmflIlHi. Map, 5*nd 3t.26 (a^ptoU #]. 



COMPUTERIZED amgrElirMign r.^h*5 .>fis ■■ Send l gan into 
ancons. in>#-ini roJta. ntmaber yifn-i fwil pjvmt-1 dale gluts 
$255 to CAC REALTY. W2 Ciflter Ct... Wetittrl, MD 20601 



SAVE THOUSANDS BUYING. E^l^.vi; B L >-cr Godlratta, 
SJ2 9S Syffcihtee Lwhg. iwt-23*2, Winter Part, FtoraSa 
337M 



MrONTAHA - Northern ipahb Land S-*D acres o* teaulrhii 
und in the *i ua'1 cl Shi! Nofthwarte :tr:-o1ulBd 

^iidentesa &oi‘ia ^ircele border over • mlihdn floras a? 
j^rhbn^ii toreal Big timbal mduniaif®, 4neadbw& ?Bkea and 

5ilrrui.T-. r , v.Tlh rrnphy hynlMng and liohlng, Chngge t r v-Ti ryptf 
^unvfi -1 ent# ta inuunmln Lac HoiMidh. All w4h gaud rusiifc. 
Fw hohii Awing at it* uvquMlad tot- Tanto and 
mlnfltfll right*, wy-anly deed, insunrd title. SSBy iWflflr 
terms Free ^-tedhurei maps and pbotes Vid«d arvaiiebte. 
T^mbenAnd We* 1 . P .0 to i^. 6 epf PM.. Coeyr^' Asan# 
Jdalto 5351A [-2W) 



EXPonr-rMranr 



IMPORT K®rv-,Kong.TeiWian. Wemswide s5+nCr*ijs Free 
Dvteils. Geiy Enterpniws, se-^ PMi Quigley Drl». 
SedlH^toN.Y 1 4545 



BUY TT WHOLESALE 



VACUUM CLEANtftS "Diodounl Frees' New Rum&cw 
S4^ft9*, Kirtiy Filed- Qwi. Pana 5 a.n 1 ?;, Rgyn-, Orpik, 
DiHflilfl. ABC Vacuum Waiehouee. 672D Burnel-PM, Austei, 
TJC 7ft757 



^Continued an nvitl pttg»| 

JANUW 1987 147 




BUY IT WHOLESALE 

FBEE 1 6 £»D* PflWTWC PRICE UST. i to 5 cola**. stourtu 

to Q&pmn Profit. iftQ fPM) 8*mri*n gt . Brewtoyp, 

N.Y. 11205. 



01ELTS, Buckles Krf Tugs HM TJCs, Jewelry. More 
Compleit lint <BM s*#fef& Big. Prat, IS. CPtofsSte dealer terf 
up Color cwai&G ti ,0ft ^ratondi&fe} Anchpf. Bes 30Sfr 
Pttft. HoflTi Prcyiderace. ttt 02911 



CLOSEOUT Jcwc rv 5Sf dnjen ;CralralDg I^fi flnu^s^v 
IQMft&l Dow, Arts^ran MA 0217* 



CLOSEOUTSl DiSLUuH-a' Be+L'-y WhraJraitffcr' rr^ua' 
InHymB'ion stan’S' CUM. &Q* 201 5 ?K f-mitf He. M^Cfipgftn 
4ftS37 



WOflLOWlOe BARGAINS . Imparls - Drrapihip ■ Q&m- 
■Dul r Surplus - freebies ■ |Stornped [ nve r^pe} Mriv races Box 
1717PM, Highland, I ml 46322 



EARN MONET selling ring*. .ewelry. tuckies. *itoh«— 
buy df r €i c-1 1 00% be-Z'+ >etii. dialog S ! 00 iretondafc e|i 
Anfca-PItf. 90 Grew-Met* Aw.. WsiwhjK: fill 02386 



Wffid BARGAINS feteow vm&Q sale Many fwl Liqui- 
dations . Ctofleraul* JoibLcte., S«^a Samples, frae 
Octal 1$ lie® 14»A, WpJIarxf. 

Mn-jhige i 49422, 



SMAP4AC, HONG KQ*rtL Taiwan MRECTOncS, LIM- 
ing 1 1 ,000 suppiton;. 5G.00Q PtoCftKJts Buy <Amcf. erfoiTm- 
bj^ri |1.0Q Marric* Diptrii^ing Edk J74U, Memch, NY 
11566 



ADVERTISJNG AGENCIES, ADV + SER. 
p MAKJNG LISTS 



MEW ACTIVE HU«5! WXED STATES AVAILABLE! W* 
l*E DATE SHIPMENT! Gwurtond ■ R^penf »w pppartifitrtY 
w**m o*> rihnhi* Urt S0HH; 100Wa S40H17S 
OHwra Advc-vi Draper Eli. Stall**, ID 63274. VisaMC AmCa 
1-600-902 0866 



GUWJTY Million LlA. SASC to' WMm Mb raring 7*53 
T™artie«h*rt. Wfcman, Qftira Awfl* 



FREE Mailing Lrat Cunsul:n1idri Detail. GOC-3 qP Bdx 
1107, Stuirt, PL 33*94. {305? 33+5305 1 -BOD- 554 -54? 6 



OPPORTUNITY SEEKERSNLW NAMES. FREE SAMPLE. 

Vmtort-LP. flo* m Rnrim AZ 4fca42 



HOT Kisi -rffla*y olegwiH. CrudH ctadPtiiera S-SlfrMft 
0755*1 -51S-232-67B9. List, &OK 10&3, Ato55, IA SB ID 



PAESH HOT, RESPONSIVE NAME USTS of mMtofffer 
BUYERS. Mosl CTrt*pO™ C«rra&tf enzml n 2P CODE OR- 
DER foal aid Mick labels GUARANTEED DELIVERABLE! 
for Bromm flUSH SASE to: THE MAIL USTS FACTORY, 

;&5PL PM. m » «ymWJ* Rim . U» AngMn, CA §0004 



FRESH Qjip?rtunrt|i tn^r® 1000^15- Usliing^ Unfemitod, 
RW, Bojt Ifl, Mil '■■ ills, NJ Q83ft2 



MARORDEA Buyers Liils tor tnmtHtmw u-so 

cgjfipnAenjmcl ran «>fmd ,ind ^LkIc Igbr-fe Jra &p rgda 
OMrfrtMd flaliwTTtrts. F&r LOrtiptott delrailst rLrSH 5*£E to: 
Dy:d Orabtl Mailing L&l, HM E. CbaAffil^h» 61., 
Frtzgwakt. OA.3175D 



W£6W. HOT. flESPOMStVE NJIUE LIST® 0( M«>i«r 
BUYERS. MdsI C*l«gur<u5. Cnmi-j It -ifri In Z*s Cate Of- 
dor. P&el Arad Such Labels C5uara^1&ed OehveiBbie For 
e^a^une ftuSN *10 3ASI To. Otoraco. *6 W 3rd. Pw^om. 
Gbfcmtto 61240 

BUSINESS SERVICES 



ACTIVE Duyei a Mu ling bail 3ASE &m 2M, Im-av. Mtoh 

464*4 



RUBBER STAMPS 



CUSTm rubber Frm caia 05 C^apm'E. itoi 

253a Bavmpcm. ki*3 



OFFICE SUPPLIES & EQUIPMENT 



SURPLUS Oflto* Fmilim Brodwli 00 P-O- Boa 1B1. 

EH-wtlCfty MD 21045 



PRINTING PRESSES, RUBBER STAMP 
OUTFITS 



TYPE Fori ta, H&»o Ptisftiing Pr am a , ttol SbrnporB, 
Syppli« £20 F-EtyP-i V DO Dedl^ilibto Elrgl grehr, Ar.-nn 

Typo. t720 *• tgto^lilM, Cittos#?. &0622 



I IS POPULAR MECHANICS 



MAKE FtiBftar ptoftl^ Camgs^bp supply ftml 

Lairing with iWU^toU Si dcdbitiblc wihn 

OfT*N Srflr Slar-ip Supply 172D N. MafBhfeSS?. Ctvcuga 



GAftCO Typo FiZHji-ninr:. type a^a Nubh&i Siai^o^ 
catalogue m#i| y oft neftnKfabte ora imi cwder 257 S 
Imrgrwn, BgrwnviN. ft0?O6 



TYPE tor prawning. Calatog St OfllfiBduc'Ue^a lai twmt. 
Qw4r Cfty Typo, RJ> 3. Boi 134. Ho^ybroo*. PA ift34* 



PfUNTTNCj SUPPLIES 



CKJCA Cofiy PnnSirag> Low P*c#s Writ*: NMionvAdv, 6*4 

ttorira Main, fibaminglnn. In+rapui flTftl 



GIFT SHOPPING 



DOTKT1VE tftsdog 1 1 7J 0 hotoradubtY lowarda Plret 
pwnthsw Chaam Irving. £&Sfr£a*1 2ft. ?ta^jia(^ty r Miaou ra 
6413 



BRASS CUSflDOfl 1?' High. ST Diafrappar s’Bfwrraetf Afwi 
Erarty Ce^ury Ciwitors. Sand Si2JS Plus S5.90 
Shipping J*ic EeiIi^Hih, 7i5 6&a 1 Umlaog Bon 4ik 
Phetffwtoto. TX ?657T S^ifMcdigqs ® i^ntreiraod 



KIEEHfCHAUH Pipfei Chnp Irprai fnanytsKfiJ^r F»ro 
mldlrag Serda-og-L 29-29 165l i- Si reel Fi*W.irag. N:w Vrarh 
llSfifi 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HH3HEST CASH tor OokJ, J^wralry, (told T*rth. flings. 

Dratracod^ Watotws, %dv&z P^Limjfti- MmS Anici« 

F'te Sih with i-IOrrtdLiran Chicagu GoU & Pre^iraus Melrals. 
ID Soulh W6ha.1t' DepL 556, Chicago, 5060ft 



SWISS COMPASS WATCH Hid Divtra' walchftk Fnto 
iMochura. ^toSpsc, inapt C72B01 P.0 &ph 100ft flings 
PadL MY 1175* 



TAA£ MO CHANGES I>ai *irh 0ld«l: m&si reliable hrm 
in oto moto doi-mass EimbUshtd *ra 1834. We buy Sokl 
Silwp. ptatmwn. &9r™3fi48L Hrg^gtCatfh Fr«*Mlprnki 1 ion' 
flras* InAnliivt. £9~A Madi-on. Chiwgra 



CLOCI^WOfrKS, blink*, ^knound supplies. 

brlL butkNA ^ut stamea. elc VVhDleule training 2S#. Etoxrtn 
Co#p . SCC 1 ? ICttti S1 «hH, WhaatUrad, Wyoming 62201 



CLOCKS A q j-a r L r mrave™nla hands ddhi-. Ato. AuldrY^ 
bria-cs&cXB Duarii eforaterfcpoa lof auto ctoc ha. lost funwira 
SflfVHH. *33 So. Areh St., Janesville, w 53646 1-0OO-55&- 
»74: l 



SWISS WATCH REPLICA. M&% [JWUHs r SaUffetHdn 1 in 
WHpkiKstoK OHftER. Ji3^0E-4S4S 



COLOMBIAN EMERALDS Unique Jewels Ma-mlaug *Hn- 
aonaiifM OIN. Fabulous kiTasIf^mt. Free Intormalkm: 
QAEEHffTAR a A BS39*. Bo^la-Cold^H 



TREASURE FINDERS 



TTOMOW-Lwup guffflrar rmte Jihray wdh ^tri 
5BnJnb#t tocstor -bretfuKra 1 r**. BearaMCh PrOdlKU. Bo* 
2^0 2 73- AM C Tampa, FlPfidft 3366B 



TREASURE .kn*toriAnci«nrt irarf itoctrpni** l4ra§tCdmr 

plain Line frp* DETECT DBES, P O Ba>. 17129, 

Q*1la*. TX 75211 



SAVE jp to 40% ora jtwW detemori. All brarada 

including iMhrtvi irad t^u-fratl FREE di«r&ynl catalog 
Mra-Ehworads Qemf/il Sl&ra, Depi DPMI. 1325 Graefrwav 
Cross. Madison. W1 5371 S. (608? 27+*68 0 



PROFITABLE OCCUPATIONS 



flCPAffl lawntoowws SNMiBarads ol jmwIs and toob 
M^parasiilfl iirt40* ElswBo^pr's, 1*M PO Bon V, Port Jenna, 
NY 12771 



PLASTERCHAFT . FroWabte Home &iM*rws£ 300ft 
Mfttos Avatiablfl ©abuts LymietlB. &Z5 £C Meni^rK. SAentor, 
ONo 4*060. 



FflEE Qi'johuiH Repair all oorabaHMpng. Re'ugtiduon 
Iddte Elsies, toll insbiKlioni. inq. H252 

Qoefatm. OMlm, TTC J$m. 



STEADY INCOME. Semis* ojUMt S^pte busi mm-tfr** 
inv^bAWll. Ed Liebl ng- KKS WeSLwaid *109. HOuSflfl, Ti. 
77061 



MEED CASH? Lwrn Bariemding - =Miscdtogy &v Vidncn^ 
Wtto BMtortdfr. B0J 3*9103. Cmcirartah, Chip 4fi2« 



FI. SMITH Audio* gchoral, Ft. smith, Arfc 7?m ftesidani 

A Home Mutfy. ueioi tt? Appipvtd 



SAjFSWEN^IST, 



HEW tareh 04UH. Yraui Winning Sab* Ifl*?. Hpriie 
Quin. 6ox 2255. Ogden, -LfT &44a* 



MAKE EJTTlU MDNE T DUHIMa YOUR SPARE HMfE! Elrh 
weekly «w BJidwrrvg our evening line rat Crabrad rars. 
Pflne and crhr-.T pop^uF Ad^ertsPrag Gifts Prompt pereranal 
?*rvirat h<*n AM-i firm Our Tflth yca< Ne e*jMT4tnoe 
no£#=Mey Mo- inwissmcni of cgllec-iimiB Set your D*n 
hours. Full runs Pule-Ilinl' Wihra to Kevin iPflflF, 0 , NEWTON 
HANUFACTUFinO COMPANY. Oepl CPMCl.NcwInn ki-^a 
M 0 » 



AGENTS WANTED 



MAKE MOMEV UN SPARE TIME. A« a subKnpPon tales 
rSpreierasMive tor teodirag niiSign^ maguinw, yrau &pn e*rn 
fftfterous nrxnmi^one whda framing She tfT aillirag 
InStryckiDTiK and supplies w-l be sen: to yuu Irrar Rend this hJ 
*i^h WMia iiarate ar-s Address to POPULAR MECHANICS, 
Oppfc A9-L. 25C W. 56P1 34„ New York, NY 10019 



BUSINESS OPPORTUNITIES 



IMPORT -Export oppoflumty, fditatie woild-wide n^H 
rard^FEustr^^ frwi hoow. wUhoUtCiprtBl Wa Ship pun far 
rtsfc toiarFiinAlion. EqmvnCtvnrwmify Fnw RtpdH. 
Malinger, Dept A2703, W.-tf*S*nd Hills, Cf^itomii 9ift$r 



GUARANTEED! H DO Paund ttoin 'Junked' tires' 1 Intern p 
appre-r. ieied| laVUHys. Fan* life. FL 32438 



□UTSTANWNC NEW ORRQnTUMTV SAVE DP Brand 
Name Qtoc&k tt. EARN Unlranitod 0?™iniM*ara^, Frm Da- 
"il l ti DoOkMay IDS Mrarton. J4£k$mn % TN MMi 



ARAB Bu5we95mEH have money to buy ft iramist Too 
linds^iees.pftid iML*. sfiTPMl, Bon K74. Newport Beach, 
CA 92613 



Hft.DOO Gti *4 ACHE! New 

pieSE-d'-ii praoi-cai' Free Inroimaliori P.-jbm's. Box 1214 
frankM’ TM SID65-I2S4 



GET RICH ui»g OTHER PEOPLE It MONEYIt Unique - 
ameurag braflinws4l- Dvuito FREEH Finqn»rB. Bcpi 
Margaia, FL 33063 



CUP newspaper Il»wia--t2 - 125 EACHIE FREE R*p*ri! 

ClfcpsivMr^'B- “&G® BiM. Pompano. fL 3306S 



GET RCHII S^cro* law vnnhn; dsWi— tow igs Cish, 
CrodiL! MUrwM!' WSdJIbKI LB. Box 4ft36. Pa-npaid. FL 
3306ft 



S2 5, DM LOANS INTEREST FREEH S^rral Federal law 
WIPES OUT DUTCH Mails FHEEII Moriaywi^B. 
26744. Tamil a«. FL 330M 



TAKE CaKatog 0rd4r& Ws dioinhip Swsi -soairag 

SpOtialtysytKI^dCs. LrawraH bnfeftv whraloMra pfM^ig. Immfdl* 
lie dHto^y. Spe^iac jtar homo buvi^ifta opportunity Free 
Book Da Sola AvanuBLCept.20-73. CHa^worlh. 

GA 9131 i-4&9i 



MAILORDER Draraks I OOC^-i Pml 1 flepori Semchw Boe 

1140. Ctearwater FL 33517 



MAKE EtG. MOHEV REPAIRING WMEKHIELDS ft Plato 

GAui! Up to UftJDDft yetotyl Call TOLL-FREE tor ValudbM 
FREE 1 ^00-301-2597. Glad-Wakt %fltim flo* 

5?550l Band. OR 9770ft 



HjUD mgiararder nmnM»iLa.to d*po*tonity. Np 

obfl^ltora EntofpfiM, 210 Wralcn-Pto, Amn A 50010 



COMCRRH Bto«k MeOumfi Catalog Si .00. Rauto Om. 
Bra^ 3740, Rapid Crty. ftsulh Dnurato 57702-5740 



REPAIR HYDRAULIC JACKS — DETAILS FREE. WRITE: 
HYDRAULIC PARTS 5UFKT. BO* *157. BflOWNftVULE. 
TEXAS TftKKl 



VENDING MACHINES. Nd selling. He Jles earn HWlng 
prollla. Big Catalogue FflE£ PartweyCorporaSlon, f 930 
PMB Greermpring Drive. Timranlum. MeryUrad 2ifte3 



LEARN Sew ng Mjr n -re Reprainnq Mra n Women 

Luctotr^e Ptoffli, a^&oaiari Correspsi^fincsi SdN&o(, Ba« 
61 0*. &pmcer. towifti^Oi 



MAKE MILLIONS MANUFACTURING BATTERIES 111 

Sap#n-K ravfulihH Lolas' BpE 3fiF-, BraguCa NJ {*7603 



B-IJ irp n- 1 . . 1 1 h. Cfii^AiiUfil Am HZ' ™H ...j. 1-jPluriuL- r" — .. ■-■■!- 

nUut f 4 Ci» 1 IT 3 1 nraMwniflSnl|l u :-*=u l-j lAdCWrlcM. LKLfflH 

ot^'i's don't toll Slemp p-aa» Battery Dudafe. Bo-< 330T- 
Hickory, N C S1&605 

(C^mw4 ran md Pf*) 






BUSINESS OPPOffnJNmES 

PflEPAft £ To* Return*!. F#m high im*, digmto m** 
Train ®l hum*. Acttoditetf Program NtHonM Tax Training 
SchmH. 2AU. Naw Yer* i&Sf£ 



EARNINGS unllrnffePd 1 Mail our teungHar alarm 
adrergseniyn-is iram hone 1 FHY Mertftandlsing. Bojh 
Mi4.Ciwuqq.il Q«56 



(1£00 Witekly. Hgcnv Directory. Hn:n 2Q10-PM 

New Yorit, New Yoft 10 S63 



< UAQ£ S4fcM Ywr &r MflAmtar I Hetped steam ™k* 
murrey' DctadS 25f TOfrey Qu- i18YY YjpMttflli Miu'i yan 
4*197 



ftetn&lK EARMNOSN Selling Boons Nalwnal 
Marking, §A Fiacre. 5f*™^ VMtey. N Y 11^77 



RECYCLE METALS. MD, NQT PEER CANfil F^y 
weekly* Ff*W inl^fftiflrtiori. Retydef. Eiux 1314, Frtotfilin, TN 
37065-1214 



tfSl.00 ^ratr- Square Fool Plywood. [Huge Demands 
FtovwNng f^wi SGe {Refarofab-M- WowSwln. Bridgewater 
Mue.CKttM 



MAKE HOMEMADE BOOKLETS, tv? ^rrmH (107,000 
with mtou rm: r^ilufmalihn FiiCOA P.O Bcjc 1C39 
GMLfdSir^ TIN 37738 



NEW dBKOweer in feahery recondtlioning. tightest 
mofin^flAiari^iMi meana &ig Prollta Fart"! ElecTorw 7*15 
Datote Dr.. Lime Roc*. AR 7220S 



ASSEMBLE worMSefi nov^ltrei el homo- We pay 3332-6# 
wnklv Yg HUpi-rrenr* S*SE. WAlpine. Bpi MOM. PirtulliiS- 
PaHL 71 34290-0660 



tlOOflW YEARLY \ f ! AwemWe 1 PROFESSIONAL 1 * 
GIANT SCREEN PROJECTION TV. with low* vm wnsent 
#End by BONY ZEHfTH 5YLVAWA, an* HAGMAVQH 
L Simple LuriiifruLliun 1 . Ill-utlnilrd into ‘matinn arid 
complete pads catalog 12 DC . N tewv bauk 
guararrtee 1 POLl-VlSlOH, iBTf^eyiireeaSiwwLthro&p. 
FA lflSl2 



HGW PrpbtsL Horn* Rimm;!! Fma efeltek. Steticr?. 67fr 
FM Jji™s WMKrfi KV 41094 



EARN il.0t)0»! Home Mailing Program. £*56 Bops 
3W9PM. D*r^y . CT 0641 3 



ALUMINUM SCRAP - Recycle vourseii — MAKE Sffi.OOt 

POUND' Ere* tolarnwhon: ixSosIrhal-PWT &o* 1J7, 
Ate*are5r.n Bay New Yen* 13607 



HO-S1WHCHJFL AritLrn -Li bicdklhiuugh p raeeaa restores 
Burned. CuL Dsmagwt Cou4wtopt WtTWXfT WPlACE- 
MENT J hcnjp^de^ 330.003^^ M«liM?ns ■&! *psir|- 
hgjuflfs pay p^rkits imrwdisfleiyF F^e SndDFrrifltion 
RENEW, Bfefl iS63fii P&dRand. Ofdp5d 97219 



FREE I . . TREASURY OF HOME BU5IW550M*Qfl*U»fl- 
TES - , - MAJLCO BOX Jim BAITTLETT, TENNESSEE 
38134-0370 



FREE DfeidmTihflp-SpB I4™ilirnf LsSUtl OtWnpJnte Prpgr?wn 
FfHl PCW. Son 1 302PM, V day 54iWr>.. NY 11582 



EXTRA INCOME. p;rOd jcli a' hortw. Ng u^pgri 

ana*. Deyilsi 1-813-5*5*421 E4l. 696. 



GET RICH NOW I Churtk! Eafy* Tgd^gd?^ Frt* DtAtiW 
MaiMiypUtn 6620 ^32P87. Lr>> CA 90026 



MAKE -™>nnj* *t hgnia Jl 00 #nd 5AJ5F fenir{j5 
dvldih Oualilv NAurtl'tJ.ndi&eHK 396 Brd»0way, Newt-j’gn 
NY ^^5S& 



SHARPEN hnrw*t, itisiaOrs iaws. air. Edin S g Llulldisr 
Mmin-ium -rwestreiert. free- delails Moon s, hie . 2535 N. 

A^land, t^p4. 1 ChJEiigi?. HL 00014 



BUSWESS LOANS’ Scart-ap and Ydn ture Lapifai our 
.pfecMry C>?llant?niF Co-Sigrwwt. W^ta- 

Ek>«: 96-34, SrOoilyn, NY 11235 



flEJ4AflKA&LE“ Efeyi S;nd prgMUj* hgm. M$»m§ 
Free data It. uMD 22 OikdlOOSd Ct fcrw^id IfC* 20855. 



MULfl-MrviM Mailnniw Two □^duOiEift^ C Mtil-M 10 
teak. Laae. Sote^n, tIA 94SS5 



NEW OPPORTUNITY. Leaitl Ti*%pTicif^ SfilVSrtS And Re- 
pair Al Hqcw. AVERAQE jm.W-HOUH. free Bn>c7>irje. 
Sekwmm. 2i»F Go«inf ^*a., GuUpwl. HS »S0? 



Make Pvt fURNITBflfc, Ttfm ypyr soer-e i^n 

S31.3I0 TWedy! £4 tsy hoirap as^mOSy bugin*}.® Write- PVC. 
771 RM, aaftfa Ground. WashinylDn 96604 



Fft£| 0oraife&! Profrlpfet @V4MW5ju?» Opon^Ki From 
HgnM! Frank OgnnnlL 7329 EaAy SI PM1, CcKL-nbus. GA 
3190* 



EASY BUSINESS! Sam S1.OT* Weekly Frpc DtrLaihL. 
Writ* Or wtinJ arjrrvttd tddrvMd *rt»#bp*. TOd0tu. Dftpi 
PM 4J1S WHI CHrva Aaip , GA 91605. 



LEARN UFIRCfl NESJUVEFHNG % MfrfHffiM 
Bi^*rCHP|. Boa 127, Uuntdo^ie, PA 1»S0 



FPEE1 ksied IHeceiye 1 lflW sj Iha htol!e»i 
Opoortgndids, NonsUsp Wot*. &Aseo5. B<h 452£. 
Pocktord, IL *1110 



SEIZED IN GOVERNMENT NARCOTICS FLAfDI! AurumO- 
diPee Vafls Bdma . . F^mtUine ipioy&ancte oThf-r 
Byy Dm Cheap- -Resell tor Big Prohts! Rwtnujrnn- 
bon: MarnW. BrjH 7&7rM Mgn^iA 71211 



AMAZING FOflTUNE -1 Klden Ml 'luriktd' bdlltJitt Take <1 
Tor pennlea! 17 ye*re Su&ce® SecraH yours now, Wn 1e 
□wenCo. 77IPM4. GaHie Groond. WMhington 96fi04 



WCHEASE Y'pgr Sf^gnwpr 4^ng? Ipani. kSe^l.. gHVp 
rtetfimisf aervicaaalhrough natksiirtkfe bsnrte# risfcwork. Pree- 
itgloiis raoney fei*inies^ lunyatn-liim Top Meomisslone. 
compete i-iainmg-. co-rlinuoub suoport Free d*1aii& d> 
e^lrafiic maisl P? A. 697-P, Dwis Point. CA §3629 171 4t 

^H)rt06 KMH>P 



STAFfI WHCYHMWa WOODCRAFT BUSINESS mak- 
ing L ’E0*y ■ Quick ' Sdlflf. gilla, nmfli#s F*p« dnlailK 
WILLIAMS, 3630L Sin Ekibulun, TuCAOtl, AZ 05715 



ONtEH Flvimb'? $1500 m&rvlh aparetim* rfilh 

dackyer 0 catfi craps. Free eMails HomMtead. Bok 966-BFi. 
FncHty HedTOr WA 



ELECTROPLATE AHemafer TiahgiWirig Raq«lF baISflmj?, 
Um, GafcatidiC gpmfrtw McChafftiC QCCCr0l«- 

cr*n 0irrfi m walrHalls $1 00 Wnlc- CurtiJ, 31255 

0Il ask^-wa/ Caslaie. Caldurma 9131D 



FREEI Nnw ypy can urun hdleAno^n Bfoidy ^0 earn gtwd 
4vpmcmor»y. Rstir* Ewergraen. po. J2$ s A^ifcfnd. Wl 
546D5 



BATHTUB REOLAZINGl pradUCI itr.ifci. se^lo* *mS daub 
Cw! Unique Coatsigs Corp. [30? 523*600 



UNIQUE MONEY MAKING PROGRAM * F**» Oateil^lcto! 
Lachange Bto 100P, ITarlkm Ontang, PCU 1E0 



ENTREPRENEUR WesRh 5ysKir not fm ainaieurt. Send 
$200 MkLhkI 6 eawdHi. Dinwi MAO 1823 



OU«PEH5T1CKER PfWT^R Ohodl Simple, Portable 

f me Detoils. Bumper POB 227«1 iGC3. Tamps, FL 33522 



MAKE Ruialtti- 5hbnir*i Highly PrhlilLlbic Free Dt!-a.-ia 
Stamper, rjO. box 22bo§ ^Gci, Tampa, fl 33622 



PROFITABLE &DLO FOIL PRINTER. PranaUn hiaineai 
■L-aiiJi pencils, iniklufa Free duiaili Obt4 P.O. BOk 24966 
(OCJ, Tanipe. FL 33*23 



SCREEN PRINT T-SlWTS, liwupwrawe kits. fn» DeM. 
T^P-vner. P D. 80x 2J901 [QC>. Tampa. FL 



MAKE BIG MQNiV, m to show htw. Send $1 00 ipr 

nhtefmartkfcji;. C*kiiii*l Puolirsfrers. B&k ®6, We^nmnh_ CT 
□6498 



MALOFIDEROppCrturiilyl Sr:-i 1 pimhlnblr ^K>mr businHn 
wnrimjr vxpt-iurnc* or cap-iai WWIe fnr kee b**k. +j-ui- 
deleila Man Qrefer AbkkhIh, tot. r^apl. S?5. k*orehieie HJ 
07S45 



'SELL INFORMATION BY MAIL'. £*WOY SUCCESS. 
WEALTH, tNPEPeNQENCE. Write’ f^\^S P^iKilcamMis 
■JIM. WoMtcrnsi fere hlb, TremtHM, CT 0$$n 



51 p, 000 MONTHLY Te^lfig f*hdlo^iph« M Home^ OaF 
recordfw* rv*xr*3(\: 1303.1 174*11 S$ 



GIGANTIC RROHTS. Free Detods. iiABdo. Bon 2606, 
5«i*lli-n 0if4r> a 32937 



FANTASTIC RROFUS REPLACING AUTO MNYL TOPS. 

Imbfutbom $3 DO. Cams Bux 1002. H. WfiMdbOm 4C 
2B6W 



VBEOGflAPHERS : New Minis Making Big Muntiy 5£A££. 
Vldw^raphef. Box 193, Palo, IA 52324 



UNFOLD Secrets oi Ml reived VMeffll nussibk 1000%, 
&PTKJ SI 30 wth SASE, l^eraemage. P.O Box 90597, 
Hc^feiKr. Hfc 



MONEY Frqm Hijr> Ai^Ocln op^raced lira MRalesr a pxsp: «n 
Ih* ailiTjr. Marw-y back, guarantee Rgapy Vend, toe., PO 
&SX 7353. J*ekaomm FL 32236. 1-800-222*363; 904-777- 
4?7l 



$11 w- IV**4Y 3 !UUCRATTY6 BuiMnesa! FREE OeiAili^ 
WR, Bos PlSZ. Glairafirfie, NFLD, Cwrnto AO E UO 



iUILO dftc 4*11 c*di- Mrip- L-Mhoes Ova-- 150.000 mnu*& 
wAi p#gh iM 1 T rerit 775 Lindas LbsI. Mra**sautjft 
Car-uda L4V 2B*i 



EXTRA Indent* . . €&\WA Rfl&lfdl Fdf Pk M . . f to* 
Detain . . SASE . . . Kalhkih Emerprtws. &c«» 1#1. Vattey 
GoflMf, KS 67147 



EXCfTVIQ, VMumta Ow*. SlwlMijg yeur iown prqhtsjie 
L-jvii>eya *JE hairw. Free kHcrriTrttitn AdapT®, 5000 HW 
CTrergketDr RhAf$lde. MO 64150 



Sl.000 WEEKLY Vvsrnm Sh^ FREE 

BROCHURE SHOWS HOW. NBPM.39S Airport. 5ebrMg, FL 
35S7G 



rnffTERS PTOfOQfiAPHERS. ARTISTS - M*kg Mqnpy 
In preying tunJx S«nd Lwu 22* itoriqa?: Qrontara^l B(?n. 
521 PM, Ckivtmnd. Qft«0< 44107 



THOUSANDS ol prohiable business cpportunictos 1 Spec- 
tacular catalog 11.00 istafn). Box ifl74. H«*ion H^ad. SC 
J90S 



EASY, DIGMF1ED WORK. Nuliunal Diyptxefltiun Pa^B 
Wwfcly. toiatmafam fackege Ieqd Royer. Jtept. 0, Boa 
437 E, Larayelba, IN 47M3 



REAL Success - Heal Wfetfld - prortn Reliability - Goftsxv 
lent results Free Delatls. HU Msociaim.. PO Be* 6S- 
Milter hacs. New Yofi; 11754 



HAKE-SELL HIGHLY PROFITABLE ACRYLIC KETTAOS 
Wri-h EJtauiilul An Chfi+gns BrighL Oatoil j . PncPeaaMMaJ 
OiiBily. Free Brochure Peacock Qesigrw Inc . 3756 W 
Owon, f*Mi. Uncotowoexf. «L 505® 



HEW PfKJt^TS-O^m^rsriipa-FrlM^lii^Trw Deifl-15— 
Dfyarf, P.O. Bir 103 A^Mmd. Ky 41105 



UP TO il6J0W UONTMlY PQ5SBLE1I Ctourf* FREEH 
Hkinil j, 67 1 FJU.PA Ninth, New YltI; 10036 



CflHIE 0055 PAY1 L*rgt dFFMhd Jpr Security Cun^l 
lafll&CnntrBtlgre Free MldrmtoRTP Mr Very PROFITABLE 
fiUSMESSII 5ECURE-HDEED, P.O Bux 801, I_4r0s* 
LddUtna 70373 



HOW TO START YOUR FIRST BUStESS, F ree n lurnm- 
liun. Guuiritfin Markvl-ug 1 01 Chfi* Ihimr. Suite 1056. 
Hanwit, Alablrtvs 35749 



FREE! Y our Nanw S&rfl T* Thdutands Of MO M-ukeciHs 
L A. 34 Cun* Art. Q15, Madburu. MA 01752 



RETIRE WEALTHY MAKING SELLING LEAD BULLETS. 

EncNtont Hum BubImh. Simple. $1,500 month part-time. 
550,000 year lidl-fane syj&sttfB. Selling Uf Opera! id^ . . 
t-3 j^vrmnt: . Supply Sduroee M^cr Markets ln- 
tne*wng . Mucih More $1f OO ft^ha^ S»la. Bus 

4S34C Csdaryi^. 497 *9 



STA^TMail^oer Bom Business— instantly* G Neiti. 142 1 
□rand, Graver CHy. GA 93433 



MAKE BALLOON AHMALS. S40O WecAMfKlS,! FREE 
SAMPLESIHSrfRIJCTIlDHS: a - -PM7T. m* 250, 

Alexandria Bay. New Ycnc I3607 



p owm, urequs. pi^hi w? imwt- 

mwj McDdiri* #M-1. 3660 Wilbtiire. Lba Angrel« CA 
9D010 



GROUND Fldur M-d'li:e¥^Opuuilur.n T Fr» datfllb. SMS, 
3463 State #m. Santa Bwtiara. CA »1«. 



PIANO Ttffitog ttia^ied gui^Y al Hgtto f ^"«- ld4flmHiben 
h mpim SctKtd). fex 1014PM, Jupiter. FL 39450. 



HU&E Ref»te. FREE Details PROVEN MelN&de BECOME 
AM WOEPENOFNT SUCCESS STORY GuwitewL 
MPOTEXT PUBLISHING FJr««rer -if 1&LT, WwNnd p-rk. 



snnerTB, pet klees, part-hmei 1 pegw own busl 

NEBG Get tostniotm Ntjw! 1 19.76 pl^ SL65 P8H 
BEV5CO, Bo* 226MB. Ncnnoc GA 30M1 



HtTjD® Ypariiyi Amazing Ne* HOME kig^me 
W?de. tMtowal-PMB. 50*. Ndfih Eiml L*t> 

2 £901 



PROFITABLE HOME HU3INE9S appartufsihee Lirdlttiired 
jKrtefrtlai tor Mb*™ ee?Fiing* Free Frddrm4tK5!i Stow 
CgfT?i»ny. Ki&4^ Bridgi^ldrw Ro*f. PM 1 -A. ST. Fiajup*. MY 
560 7Q 



HOW TO START AND OPERATE PROFIT ARLE HOME 
BUSINESS, FREE DETAILS. ADHMSOH fimk Cu.. PO Rnji 
956607. Delude. GA 30136 



UHUMTED Income PLUem ml Sguniuririg ■nLlhkfvel i £&$■ 
irlbytore dyma-si FREE mlormfliwn DtoiJtesaii-™iff7, 313 
Uncea. MilwBUtree. Wifconsin S32C7 



*4,947 TArwAfi-HONO K0M& toefvenelv* 

5 ™il Omnlitias. SflfTW >nrnatefi tiren Fcpn Inigrrrwflion: 

LMift. Bo* 1*334. Are^ia, CA 91D06 

(CMtewdonnul pnp| 

JANUAi?/l%7 149 



BUSINESS OPPORTUNITIES 

EARN Tnousanda- 1 Hdnaa Mailing Pfegiam. &MdP.-Dfld. 
B&m 26233-fi, TfiririfirdL FL 3332D 



YQU CAM SUCCEED I - yOu d#A1 liy |^s‘ll npve-r kfi«?w 
Upereie your wrft proMable bu^rwi* ui twrfm? Frra flru- 
c*ura Rainbow ErwteiprtaM, fin fio« 32SA. Big Sandy, TN 
MSI 



INVEST 125 - Month sai h Hundreds Month! RarJolnh 

PC'S 1 * 6 . n*i», tit aeifci 



INCOME PtSCOViflVI Ph.P 5*1^11^ r*WirU* 

t I^H income diSCttv*n«i i,i'VO:--E: can use to lihie« wealth 
Fraelacla. HirrafdHo^. 2‘2&6WMtwood BNd.. Sulto 3E6, 
los ^ 90 ^- CA 8TO4H 



FEBSfEAK; U.£ Coftfracting and 'Grant5manB!ni*p Made 
E»«sr Free Intormibon GTM Company. P.D Etok TTft-Pfol 
Arnold. MD ?1CU 



PROJECTION TV Maks S4S s assembling Projectors 
. Ejsy R®iyl(5 ^gm^arKb)*- to S3.5TO prgf^gn . 
law * r*f I hi lhar. *33 00 PLANS, i ' LENS & Dealer* 
iplumvaloft f20 50 . IlkjSlrtted iritorrrtahGri FREE 

MflOiiitunidBOX. WasNf^em Croas-ng Pertnsyfeania 
1B9?7. tred.S&ard orde** 24H**£. iZi&t 736-2860 



t4,«7ttOf«3 K0N0-TAmANPrOTluciB t3i*ftp Small lots 
Soma wmstf&s in®. ttarbor, &ok ifi$PMi Yum GiSy. CA 



HOTTEST tiesne business oppoitLiMhes: inrwmaHon 
TARGET PuBUCATIGflS, MVK Du Tempt*. Seaupoft 
Owbw;. GiE 



END Financial Problems Rettrasb BaahtoiK Full or Pair 
TVna Low JraresEmenl. High ProtH £ti5-fl43-87T? 



CAftPEtlAYtHS Eaffi to *4003. Monthly £«y Home 
Training, gig Demand F^aa Cs^atem Carpel Grabs, n sSJA 
Ay# Araso. CanUrilto CA 



BUSINESS SCAMS ^ ypu tfgi|in4W in. 

came DpporBufwIw*. hVc dig Ihrcugh ihe scans la Q+f-Df ytm 
the lippwsuhlttes with pelemisi to* Heady income, Swtf 
i?JB tor 3 aeiecled *n»m* opportunities Danetf 
€merprises. 5n So* 6753A, Palmer AK iy-tH4L 



■MAKE Your Mailman J>c^ver Tow Fortune! MMA Bo* 
StOia. -Greensboro, nG iTa» 



MAWNG EKYFU MGNE* MADE EAST- FfitE Subscrip- 
tion to Opportunity Mpg^ins oH*ra hundreds* of prow* 
ways, An'e Opportunity Depl i52„ G N Mic l-iyan Awfrriue 
ChkAgo, II 6®02 



VtHYL"&Wher® Itie mcmey «! Pra4ass.^ally ropaiir. rafm- 
•#>. retoior lumduni. luggage, car lew Quick gar-y Two 
S^T^I ’ 'Ms* JO&5 4 day earn y^U 5s XWU a menth Hooraa. cars, 
■>ifirflr.. rcfilau ■ anti urtlim, led Oufitoint'i SLa(1.ea-"l^r^.alrt: 

a few daye prackloe. SanaaJlonal detilb Pm. VIP, 2QQT 
Mom c-ie. Chicago. E061B 



PIANO Tuning ouicAly learnad wslh horr^ study courses, 
O^J®TFia gsranlsd .VnericiR SgSkw* tTSM Teltoi 

0«w.. M^aan Mill, Cattf #5057 



WEALTH ptSCQVERY Brand kOw With Eil- aushvey DOO 
Lmen:td P-coi FreelnfcMirtsriicn.GhBma. Bo* E-i 6 Ashland 
itS E?63s 



SELL Toot PtodiflctB Ihrcugh esMri slwd. n*iicdallf mc- 
ogmJiod mflil order cBiaiofls. F?w rapt^l SOS, im? . Cu*pi 
#517, PO Po« £753, OM CA 920N 



HOMO KONG TAIWAN Prw^fc* Ch^p. Froo D* toil; 
Wrde: Du- la PuUlicabOns. Sc* 230. ludiahala. Mi^ 38751 



ASSEMBLE PRODUCTS AT HOME. V*ny op^KHunilUfc 
paying Higjh yveehiy pri^Ms BwaiiabH? without 

Sirw«i 3 m#nl Writ* : Bnghtcm 1 tlh, Hrpokhjpr*, 

m« Yw* 112J5 



MONEYMAKING OPFORTUNmES 



INCREDIBLE INCOME GLIAHAHTEEDI! Sevsh Mufit Frah- 
hfrk: RusinciMis FREE INFORMAT1DH. WMto Today Wa-d 
PuhlisTiera. 2577 0r«^^acd Fl.. S**m. Cm S3065 



acr WlQttli: Setrat IfM pi^ dAbte^rings. 
Owiitr FREE uportll ytftKiIShKzt®, Dds 40^, PamjMnD. FL 
33063 



FANTASTIC oaminga mailing «rom hpmeh Oifer ftoMi 
SUimfiied Addressed Envelope ini?penpl. P-A xi 7516, Fprr 
LaucWaia. FL MtS 



1 50 POPULAR MECHANICS 



ADVERTISE Frf* In HrMpg*zinn. ftmrtJry. 
11H, ALiancu. Georgia 3030 1 



MONEY From ditea*dfld ii«l ftflaiH- Buraw, §tHt 53. 
Fisharf, Indian wjfl 



OET RiCmP Jflro 5rswpfCmj»it, Nd Stwrtpwing. Finee Datailil 
8530 #33F®7. La% Ahgate. CA 90028 



EARN lip T© K00& W«* Fpr (.Me! I Simple. S^fp. 

Work Ai Harnc Buainarj;. Write' Wi iKlnn Publica'ipn^. 13B 
Fo» Ghwe Run, Belie Mead. M J 06W 



GREAT EASY RJCH CATALOG 51-M. JVmUHE, P.Q 
Bp* 1», KaJ-m-OTu UI 



EARN (S.HH ANY WEEKEND! Anting new ^ytloTn 
makers lte*sy. Nu rmnay nmaJ. Skepbreai 7 FREE PROOF. 
Wrlto: Cro aatoAda, Bq* 5EG7^ Baklan, NY H7U7 



AMAZINGLY EA3YI Get i uh. lOOC ^ now vnple 1 Ffeil! 
FMlpnPOl! FREE -DETAILS. Asaoeiatei f8677W Di)Oi Hwy , 
Norm ^iBrrw Seacri, FL 33180 



MONEYBACK GUARANI EE! “MOTIVATION ldftW" r 113S 
S. 3rd, K.mkaK«, bl flWOl. SASE, ti m THANK f Out 



MONEY MAXlHti BooA s - Home Ulhpem. -ret Calaiog 
Syiffl* (PM1 L 65S-33rd St., Hevpan Nm. VA 23sW7 



0UMPEPSHCKER PRINTER Ch^tp. Simple, f^rtadle 
Fn» DetAfe. FOB Sl^i iGOJ. Tempi, FL 3»S 



MAKE Rubber Sl&mpQ Highly Fnciiratie Fraa D*ui*& 
STAMPED. P.0 So* 223OT |OOj. TafPflii. FL 33E2? 



ft»f!TJ*LE GOLD FOR. PMCTBL PtrurMiiiR bualn«a 
c#rdi, pencAa, maicbes. fraa dilwls Geld. PO. ftest 24R86 
rGOj. tamipfl. FL 3&6Z3 



500 WEEKLY Pevdlumoftaiy New Horn® Maying Prpgrw^ 
Guarantee Eamtngi, Slid IvnmBthattRr Fer Ctot«h And 
AppfeuHon Send L5ASE. Cmatwe Gpnqaepts, 3£§5 LindtHi, 
Lsm Vegas Mavuda 891 CQ 



CAN Ypu Ruy Jeeps - Cars ■ 4i4't f^ivrd i r Drug Raids. Fdr 
Under 5H00007 Ca-i For Facie Today' |B15| 26 #h e?01 ExL. 
ttl2 



EXCITING. V*Ki*£4+, M^ndy Mnkmg OPpdrlumty W*?l:s 
packad wi:h Isclp. Fie# liUormtliiea. Aditins, 506E N W 
Cherur™ Of., FLMtnkM, MO 64150 



MONEYE 5uLd#3S! Fdwfr ?n Abuom^t&h anyth ing! AcT-ifiv^ 
^?ur ^als Ocrmptel.e book : frasl ! S? 00 P now Rai 

PgbisfcHig. bn 3«5. Port ec VWffl 



HUGE oook ^r*ws MANY ways to make lGCCt mi tew 
menth* iun«. Eaay ipr ■nyon#. mipli r $AjE to Dapt 
12, 14S Hlltrwl A/Ij S.E.. CqrKtftf. NJ& 29035 



SEVEN VERY FHOFrTABLE Ham* BuSin#*&ea For DeLurn 
SASE. Success, 6102 East MocKmgbi r c-Z j i6. Dat a?, rx 
7^314 



FORTUNE building «.tiaiy pruver *Ay. detflib MNS 
GO., 3347 C^WSSACL. Annual*. VA ZZO00 



FINANCIAL iWEPENOENCEi F wiotK ™w n^n dMla 
CuJpnimte^d, IRON-CLAD nwtltotSS fp* LiteliiT*; SftturHy! 
T4 00 Etaberry, U902 SE 1 Bl 5 i reel, Vancpuv«i. WA #8064 



MAKE i108SA*LY. &m plua Km mpTKiyirnakinig tormulak 
rush 52.-30 Dagher Enber^iie*, Bo* SC7fl4 Las Vegaa NV 
89tfl0 



HAVE YOUR OWN BUSH EBB— Rata iL ftoutovfimi 
FrwCWtlif-NCCfltodiHlrirt. P.Q tiO.HjteCOrn^. 
W1S31® 



S30.WW IN Cl» TNR.'EE WEEKS!" INCREDIBLY EASY- 
MORE THAN JUST POSSIBLE ... FREE WTAILS ... 
WEALTH BUILDERS DF AMERICA, 8278 NORTH FEDERAL 
HWY., SUITE AH, DIVISION Wl 4 FONT UIDER&ALT FL 
33308 



MAKE BIG PROFITS 'nfieul EJliida. Repoil 13 DO 5#ls*1 ac- 
tion QuitontoOdL H&u*5 OF lAflHdltlef. Dfipt PM 1 , 1 14 W 3rd 
AW., Rostra. PLI 073D3 



STAffTING YOUR OWN BUSINESS FRO Sutracnpi^n to 
Opp^lunltv I !Aag;i™; I r: 1 1 ! ; faqw Write C^iOJlunily, Ottpl-. 
153. 6 W Michigan Aver-je. Chicago, IL 60802. 



SELL Fxj^ Merkel Dir^rtory? Free Sellirig Giro j4»r Da- 
toi^i. r'nurKjL^t Princely - tow* 52-788 



HOG, 000 Eftrrprro& F»rs1 Year Fra» Ehstaile Wnle. ion 
Spcu. PSG fie* 1M?.. Limestone. Mmw 04791. 



ALWAYS BROKE? I ^aa' Make mdoey da.V I dnF My 
"Hardtimee HatKllidofe'' worha. StO.Oa. Frad Carter Ron 
3702, Engl^™d, CA &tm 



MAILORDER OPPORTUNITIES 



FREE defalti - Me* mailorder opportu n :hea Cooke, S8M 
Madsen. flaaconsTalel, Ouebec. iftW 4T7 



GET RICH NOW!! Bran your own profitable busings as 
homo Crianoo ipt unlimcleo weelth m your spar® limaF No 
n*p^nwvje flft#dcd h Fpr FREE, i^iletmai^m: writ#: Ka/ir»n 
Cmerpris^s. RFOS Kd»etl floss). Oepi 1 A North VTOalboro, 
LIE mmZ WRiTE TODAY'! 



HAVE T"-L< e gre-ir Idag. a Sent 9 &\c. plan or n very inLflrwttfig 
prpjed 7 WTpy nnl pjl rbam t? wbrh h:i y^-ii ! Cl4^H#d Adynr 
L L-ng cun ift u* UumTiduuL vikut iri JwSfTfKttirig all lFm< thrir^n 
and more. Lea -n HOW TO MAKE MONEY THROUGH CLASr 
SfflE® AOVGRTWHO by #w*y WULAfl 

MECHANICS PROFIT BOOK, Pact H 00. S«nd So PM 
ChwilW. m w |7th Sr. New Y^k, NY 1«19 



RABBTTS<HINCHrLLAS-FUR BEARING 
ANIMALS 



GUAFtAKTEED INCOME. Raise Ch^chlll^. Send I1D.0D 
Sreiund&b-fl) 1&. Chinchl!5a&. Dept. 6. P.-D. Bah 7463, Mesa. 
Arizona 85206 



OF INTEREST TO ALL 



FF^ PRIVACY CATALOG. Cash income ^yylurnljes 
Hiding assets Secret H&arrB New KfenMy, Eden, 0os S41<&- 
PC. f puntam Vai^y. CA S27^ 



SNAFU FY pjflpsrHtipn d yeur iFKaeme TAX RETURN, 
p^van mf’lnad by C P A IniSrvdipn^ Bncluded 

ftlbtaliottfc &QX 71 8E, Soulhbigry, Conn Cfri&JJ 



MAKE WbisKay find Rum Stetoecfi 50 c Per BoLli* 
Lisgai. fiocip® ^ TO, toiemaftioniH. Boa fcSTi. Ednrwntoq*, 
Canaan TE£ 5X2 



EMERGENCY ligWI tor AulO-HdrPi^Sbill-SAFETY. UOHT- 
&TtCKSr Highry-viaiEHe. ■* , aS#^xH. 331 ® cf+ghl coHwa 
WRITE; ViSibC* Lflril Pr«Sycfe 7 EftHl i 7 thSt*#«t New YpfK. 
NY looon 



FREE DETAILS finable Rwnmdfcr SftiYice. P.o so* 
&3421. LOS Awtea. CAWM93 



PATRIOTIC BUMPER STICKER, "I Amefltii High 
esl a.-a!i^ LHH posiwud Voipi Vbu). EKm: 85636 . Lae 
Aflgfllas. 90075 



W1 BUY N«w$fiasM?r Clippings. Ql Wadding Amn^np^ 
rnerli Fur (1 TO E^Lri Inslrucli^s $1.00. CbpgsiopE, Bok 
481-PM. CMwvili*. T™ 



WORLD S SMALLEST HCTKWAJRY. ti * REAU 1 ^ 3.000 
Wdrd$,2™ « W?) ta_EARRp*idaMe FhvnH STRONG Binding 1 
$4: Cltywwda Bm 457, New York, Wf 1Q101 Mc-lay Han 
Guarantoe. Free Catalog! 



TELEPHONES saln^^WiVK:^ iAmcncan m»ffe) wrlle. 
Tefcphanes Gcac 8fet Sintpson, PA 1&4Q7 



GET ORGANIZED 4 Manual FtW I'crtri: Filing &12.H 
Bow Pretsa. 0o^r 5. Oapl 2l. Sonoma. CA B+76 



GOVERNMENT SUVtPLUS 



“GOVERNMENT SURPLUS 11 JSH *30, Ml 5.KD.OOO 
Hams* Compl^tfi InroHnalion Your Area. SW? OfFCIAL 
DIRECTORY $3$0 (Cuaraniwdl SURPLUS, Bo* 

TO046. WASHINGTON. D C 20066 



SEIZED NNAACOnCS FtAVSr AbSoi . . Vana Boats 

Airplane*-! Millsflcta £urp^s Baigflin? m^Ti-y L% pfigi:. 
nal #oec! Nmibnwide- 5 jIl-. Diretfary"— *100 Qtapcnal, 
B ax 10107AM Wftilvirsfflcin. DC 2DE53'. 



&SCCHJNf Cii)b*^ - u^t-nam &oe 1 a, Canteens, eamoir- 

tiagr? FfliiguB* F^rfd Jacsw^s. Knives. PacKs. Saeop- 

ing T*0 c*. ito SMto St TO £F*tondae&i With Orded 
Dixie Maury Surplu*. BOX 45J5PM. F<irt L,au!rrda.n. FL- 

UTM 



QOVEfiNMtNt SURPLUS - Hr>W to gffl IS. Rush ^100 
A*mnrk. 1035 Persia. Em, PA T-#S03 



LOANS BY MAIL 



VISA* aAflateroard * Simple Efoectree Gaarantsed fro- 
gr^m. l4»«MSCfi fCpIitornial ' 8TO8 43-40*8. 



{Cdnllnued on next (Mge) 




LOANS BY MAJL 

(Conti Hurt [from preceding pay| 

HONEY P,r^kim&^ Fr-wj Bonk dew^ibe* Ussnn, CflsN. 
Guvtrnmt^-1 Grant:;. CEher ttnirl-ls, av\i lablc to individuals 
Wffle teSdCiUti. Ban. afl-WC, ESraok&fft, &few Y$*fc 113® 



FREE HONEY! Gmwt*** &rflnlS 

rmy DoUiis Si 00 JskH. to OTMl. S^inole FL 
335*2 



BORROW M 00.000 frump* Aciamn. G-^reMesd. Flush 
topped Lrtrakjpg-; Faruncinj. to: 1fll 5*. GwIisiJe, PA t 

60 IS 



LOANS try mail Inetant reply! ^wsh damped addressed 

emnrtnpe M^pngold. Bom isOOOv RicIwdlOfi TA 7§0£0 



CfiJflCA £flBh LOANS' Write. FJCfA P O to 74B, 
Pinoonninp. HI 48650 



BORROW $40$W O^rmghl " Any purpps*. fcisip mdi^i- 
riilely 1 Frfes Report 1 ^Lk:CtfS* R£**firch, Bfla. 1973S-AMi. 
InUia-' ji-Mjlii IN 46219 



ASSISTANCE WITH BUSINESS LOANSI Cqn user 
BEYSCG, P.Q. Bn* 22&5hA, NfltohJifi, GfeShgia 30091 



BOBnOWS 5 M-$ 4 *,OOOSOnisign^r^ Wj'hwtcgllalpni* 
K«p <hd4llniltlfy! AfitaSfl H-1 , 3050 WjlEthlra. Lftt A -gdti CA 
WGHQ. 



NEED MONEY? Cash, Linns, Qo'rfifTirowiI Quanta. 99% 
eftgiH a-rw tflwfihjfllton. KPA, Bon 373FTM, WudiMK. 
fityife YftriC I lfi&fl 



DIVORCE 



WINNING Intomail&fl $2 00 HEN'S RIGHTS 
ASSOCIATION, 17864 (LyOfSBL F-aJeet Lake, MN HOGS 



PERSONAL 



BIBLE C u eaui<vi afrawefed Siamptu envelop? fiyien, 
ATI 6"if Behtk:^. Cellar. Mndna« n 



BORROW J5-.000.ee Nb-creshl or pmplpym^nl r^i*cl. 34 

hn. 7*0-3299 



IT EMAf LING SERVICE 



JWE 0fs9ante^ Pmtm Shqppe, EaU §0g SouJh. Sait 
LakeCrtY. UT44H1 



ffllE Fact?.! *as^ Sltra- P & to totf &nrbem. 
Cp likimia 9312Q 

TmFSTWDF¥TH¥ 1&rwapd:fig, Slumped remUSs $1.00 
Dramond-H, to IZftA, Caddo. T&«:as 78029. 



FA EE Agente Netfcteo FS.i&an 29S&5 to 

Antonio. Taaas 76229 



UHJ9TED AOOHtSS Die-crnet n*id ocwtiidenii*i to^ni 
Si. 00 Single Mail Fgrwprding $050 9- Main, 

Hauaipn, Ttxm 77DG& 



SECURITY., ConfrSanriaily Details Ccrosurher 
Warehouse. m$ Pacific *&O0. Stwktw CA mQV 



CO*iR0EWT1AL Wiw Reccing.* Fprwprfling. M*d Prop, 
Bpx 1AQ19PV Orlando. FL 32850 



ALASKA ram ailing. Slamped, £2 0C. G, ThufL to 1M§4. 
Anchota^Q. AK 



ONE THIN DIME - Emails m Inn cent*. Fr« C^tsHa 1 1 S3 
Wwl hjwiin®, &ji^ 6J7, Hunit, TSC&3 



PCMAftS 13 0 l> include® Canadian stamp 0 oi 30 i Delia. 
B C.. Canudai Y4H Jl’l 



FREE rl£m&!5 5' 00. Vfl jQhfi. to 

3l9l. Culvwr &1y. Calitornia 



MISCELLANEOUS 



NuCLEaH WAR AND RUBMAN VICTORY, Lne^ *h v r,n,i 
hpw *mrl i*4w^s. fiCsrid $6 Mlnidemtili P.O. Bdn B399, 
LuUddck. IX 79*i3 



RlLl-AtaTO KfWY» in L&gsi Ki| Form Cnllecsnrg, Spnrtp- 
mflp Onr Handed Operation pran Cav^? I jvn$. FrbeFull C^n lr.tr 
C^log-Th^EageCdn^ATiy. P-O. to B26, Ers18e«3W«L YT 
0S3(M i3t Call Tiill Free t -000-445-1021 



WANTED MISCELLANEOUS 



BUYING Tungsl^n f;nnradh(? Tun^i.lcn Maiy^dshum, Sil- 
ver Solder. Silver Ccrfltatii. GokS. Pldlinunn. 300-321-6914 
Ohiu 216-531-3633 tsUMf 



GOLD. Sifivef. Platmum, Wsrcwry. “tanralum. Jiamplna 
EvaF^ted Free. Ore Assaying Sfwa&u Cui. Whnl^a^ 
Trrmi njril T pll Frai: 1-80Q-S3G-101D 



SCRAP SA, VCR C<»FrACT&, FC«Unr COHT ACTS, 6^ 
ver SolcFtr SlDFling Gold P a'jtU Rdbe^l LeeitdlAk, 662 
Myrtm SI.. El Ltfl.be I h ISU D7202 



CASH c*d wc&aSi! pyfeed IHvUrsftbd catsiog 
^relundEiiSeJ DeccSecrcn to San Antpnig-, T^( 

n»e 



HEAHIJVG AIDS 



mo £ UVWOS Enminsie Doater Mb^ups F™? Tri*l. 
Baituriw Whglpsale Terms ATTenaw C#l Toil F-nw 1 -0O&- 
mi2i2- Or WnN?: Lkvda-PMG. f\o^-k^. IL S1 110 

FREE HEARING AID CATALOG- toft '.? by hi^l! Write 
9S30PfcM, Langdon, Sepulwda, Callte^a 

913*3 



TO0ACCO 



OO YOU chpw - vta-*?> FiS0 Wirde Fradras-a;, 

Dresden, Tenne™® 36225 



GHOKE AP1P€? Try BQUfiBON VAWLLA ltw*cc*> f l.-QO 
for sample a.'ttf iwiaina- ‘HTOBAC FSrg,!tdweYSq^Bra 
Mill. Tylir, T*m, 75?B 



SCIENCE 4 CHEMfSFRY 



FREE, SCIENTIFIC CATALOG. RJM LHMfiatCKies h*c 
Piefteraisiss Latest CateJog Ccntaimug SclentAic Laboratory 
E^j-dtineriS Ae4 Supplies, Including A Complete L-rr-a 
Ssaftf;Mty Laborelgry Glawwini. Wyt1*TpdpyFpr YpurFRET 
CAl.y£i§. RJM L^c^abirifi* ti^„ P O to &90, S*hlee. CA 
9207? 



ANATOMICAL CHARTS, MODELS. SHELtTONSs H.00 
Caia CHARTS, TIM Nortli Clark. Chioago. IL 50S26 



BUY ANY CHEMICAL METAL ANYTHING - S3 ® £*1i!0£i 
3GTJ Tango Si Toronto. Or-r . Canatl* M4N 



LABORATORY CH6WALB, GLASSWARE ■ APPAflA 
TUS- Esishlimed ■ CPl*Jog Si.« HAGENQW 

LABORATORIES, 130£ Wp^^on HAIffTOWOC, 
WtBCtJNSttJ 54OT 



COHPLOE LaLtildg31.0DCId&4rtu1&Sij#p!u£l!31S LjUuili- 
la<V Safes, to IGt-A. Brigbuon Mms 02136 



FORMULAS, FLANS, ETC. 



ANY FtHimiifl SiCCC Calatog S3 60 J. B*Hpd. Bo« 
C^iLagn. 6069G 



MONEYMAKING CHEMKAL FORMULAS — THOUSANDS! 
CATALOG 15,03 {REFUNDABLE}: GWA3, Bm l® 
Brwklii^?. Wisconsin 53D0&-61W 



SPECIAL SERVICES 



INFORMATION On wishing Fwgusdn Hesaatch 
Speeiaiisti, 60-15 Wiwdside. WiMdside. m* York: 11377. 



HERBS 



GIANT Herb Cilalog! - Fi-e« samples 1 Send El. 
Itojfidabtel. ^ nn Heap.. 60S PNorjh Second. PhilrcteliiTifca. 
19122- 



HEALTH, WTAMIJMS 



FANTASTIC INCREDIBLE ENERGY WfltUTY STA |WNA. 

WtKi^flome wlrtious rb&>t np cPernitce3s or ^asiu^s « ior 
fc^m^LH &flnd $4.60 to: OSS Enldrpriim, Boy 59 Mdl i'<!!»n 
Dnlari.j. Canada B9K INC 



PSORIASIS 5unare^.Dkscpijr^ed?W^iator Ffeelmpw- 
lintlflP&rhioiitdn toat is helping ihouBwidt Pikacoi P.O, to 
261 17FM, DalSfie Tj; 75ESB 



INDIGESTION pnd beanbum a SM&btem? Try my 3C year 
subdee^ul preycripttdti Send-t-IOto. Dr.Cra^lcrd. FO. to 
86a. Troy, ft 3S0&1 



WORK CLOTHING 



OSK. wane L-tolhtfS (Ravlrdadiana) f w* CalaJog. 

nepui, Dopb PC, -Sullhun, IlkrMM ekdftl 



GARDENING A LAWN CARE 



L.EARN Gjirrieni ,- g and L^-nd&^^rjg. harnt Fr«! bddk- 
l«. Ll«inw Cartjtv Scfioois Depf A-252. 2251 biarry 
Artki d«, Los Angeies. Cautaro^ $0064 



RECIPES, COOKING, ETC 



IRISH CREAM. BREADS G1FTMAKIHOF 53 M 

S732J North ?AaJs&ary. Fresw. CA 9371 1 

IKUCtOilS MDmrtS, Nurrihfut NUuraRhOrbdibnB.Ten 
E My Fte&ip«. $2 j 0O SASE. Ntegie Muttiei. Comp2 94e^ 
RR6. rnedenelon. N&. Cana »d» e:jB 4K7 

'FORTY ^ ^’oiioicm ATLANTIC SEAFOOD RECIPES 

$4.00. M&gic Recipes. CompZ Sito9 Rft6 FfedeiMUDh N0. 
Canada. E3&4X? 



EKOTlC CHlNESt CCiOttlWG wlpw ivi!h nnsy to 

inetru^ljiOnej hdw JVdiUbic 1 Send 52. CXan - 6929- B^lmddil 
Sbrael Vindtvrtjr. Q.C., CiWiada V5F 3FS 



14 DK-RAWLAH SALAD RECIPES. F bianui- appet«ra 
$4.50- NYA Consul Ling, 35-30 73 Street. Suite 2f JackSd^ 
ttelgMa, NY 1 1372 

DELICIOUS BEEF JERKY, QUA fl*£*fr $2.M EASE. 
Futwi-eriTi. 450 NcS lTi Sprtude JellaraMt, Ohio 44347 



TURN OF THE CENTURY Recipes, 16, G&bd lira*. Ea&£|- 
lefli now S2.D0 SASE Fafbw^eeK Farms, 6279 tors fld.. 
r-i-^ru- toeA, ML 48473 



DESSERT*! 10 DELICIOUS COUNTRY RECIPES 

Lyio ^^eeae itBSO SuFimeftfl®^ &rr^ Pni aa. TX 

742^2 



FAVORITE FAMILY PCCHBLSelfda. top4,MeMA dinv 
ilcfr-dfirtf. plu:; Table -pF EquivdlL-' lt; And SutrSli'hjEiona $5.25. 
DAS. P.O to S431 J^>.k.^ur>vilte. Texad 76715 



BAKE Ida parted appia gwe e^*fy 1in:a Demi K. Vales. 23 
HuLfhintt Pii , Saratoga Sp^ngg; NY 12865 



YUM! 24. Mu'. Rrfekd QrikJit tons, Hi. 1 B-&k 410PM, 

LibSlTf , S40 54C68 $3.95, 



FREE RECIPE FROM LEONARDO. FtJfcil WwVK. 42H 

Norm FiUL SuH4 1D4A. SfiT; Jose. CA 95134 



fitST Oyetos S<pw You &ref Ai*. Ftoc^pe wki S3-0& + 
SAS€ 3UC. to $408. W^nMning. PA 1*10 



AUTHEWTTC TEXAS CHIU. Thnea FViz* Winning Recipes 
$3,00 SASE. ChliL 6102 Esat Mockmgb*fd-24B. Dalton. TK 
75214 



DELICIOUS GOURMET RECIPES I.3M S. LeGstfto. HI 
Cauntryade. Langwaod, Flwtou 3277$ 

BEER MUSTARD S2.00 SASE Fiwnwn. Bov 44 
SeiSenbung, In 47l7? 



B-EER HUWUBIHCOHWa- M Boripii?. t*.» &ASC. 
GILS. 2530 MipHtdent* Avu P .«:rctilu NY 10483. 



W Puck Wntn Prcan StoMmg $2.00 BAST Granny, 
to 859, Mitiwit Crtdk NC 2 St 51 



FAMOUS Cajun recipea$2.0Dand^lainpod erTwalo pa UaM 
385. EKS&Fl. MO 65026 



5 DELICIOUS rtOMEMAW CHIU flEQPES S3 00 SASE 
Shr^d^i? HOmeipwn Fnpds, PUB iO& Eddyvilb, Iowa 52^3 



FAMOUS OHIO CHILE, £l.D& ■ SASE. Kh-^r. 1465 Beach 
FB/h, FOSler (sty. CA B4464 



AUSTflALtAN n$ClP£B Including F^mgoe A VWm 
Pure Send U-S * UK JMtefi to427,str(ihpln*,qid- 
Ai^stralia. 



WINEMAKING. BEERMAIQNG, FTC^ 



WINEHAlWG — B-EERMAKING — GASO hOL. rr« Supply 
Caftolog. Y«it Equipmeol Cohtiraiinta: Bdv 146PM. 
Cwnelbvrry. FL 32707 



WWGMAKER^— BEEfWIAKElRSr TOE HLUSTHATED 
CATALOG OF EUPPUES- SEMPLE*. BOX 11473ft 
MINNEAPOLIS. MPINESOTA 55411 

WWEMAKEfS— BEEnHAKStS - Free Gata tofl - Fast 
Sefvce ■ La^ge Se*ec1n?n Kreus, Pd* 7650-L 
feid$pendejM;e t Mis$iMjm 14663- 



WTNEMAKERS— Bavi i^iifkan FPfld CawJe^ Lflw PlfPCSa 
Free RecIpiH Cellw-M. Sd^ 33525, 3»ltte WA P6133 



mUKERS m&V I FREE Cvtald&NmlvIter 

WMEiflm i. to Si 9 ^M 7 , to L wdm CA 94577 



FREE tatohfgunj, MriI hoindi^iny n^ipm+ni. t4«w 

Wgrid Emupw. TOP Chipei hsh*. sw*. nc aaso? 



WINE BEER MAKING CanalPfl: D-iJ Enterpnaw, 1645 
S&uoh I'Jth Spnngfiold. K-jiwis 62703 



PEERMAKiHG ■ wiRTMAHtHG catfltog. L cw&et Fncw 
BEBRGEAH, 2TO3M twing, HBhigw 4&$(3S. 



NATION'S LOWEST PR1CESI Ffwj Gataldu-HENNESBY 

HOilEBRIW. to IfflSP. Trw, NY 12101.102$ 



MAKE QUALITY beer, Wlna. Free daiBto§ VIAaga Store 
to &41PM. WKtport MA D2TW 



HOME BB EWING WINE rr^kirvg Irw: LaUlag Amble; 
WQPdalP-rt, AiY&fef, PA 19002 



0URGLAK ALARMS « HOME 
PROTECTION 



DODft 91WAUAU Piece at bay Bnlranw ^oud. pmte- 
K%g ^3m^s«re¥»wnv^1rudpri $fi.9b MMR, PQ. Bqk &7Q 
Sr^rKl N.Y 11799 



5W3 CflUW Pr™nl!fln f ip» Il^rsrl5d Bto Send $4. Ddt 
Pr^rtstcS Y^prwHi A“:nn:;b Cnme 3072 RidMnpnd Road 
OliawA On Ibrftb, Canada. K2&-EB8. GiiMnlaed 

ALARM D Phg. $2.0Q Miltbdl^ Sign*, Bgx 146. 
nuBtbi»r«. Vlrgma 24586 



JAMUAfff r9E7 151 



TIME MACHINE 






A frO-mph alelgh takes off 



75 YEARS AGO: January 1912 



Sleigh belle 

The Berlin auto show of 1912 
featured a motor-sleigh that 
cruuli) travel over hurd-pjick 
;l! fiO jnph„ The auto motor 
that drove 1 the sleigh was 
located ul the- vehicles mid- 
line in front of the driver. 
The motor drove a rear- 
mounted aviation propeller 
through u shaft and chain 
drives. Steel arms trailing 
under the rear of the sleigh 
served as brakes These 
were manipulated by sticks 
outside the sleigh body; 
These steel arms also 
steered the vehicle. The ride 
was noisy and bumpy - 



A Great Lakes Ice crusher 



I n December 191 \ , the Chief 
Watmiam steamed across 
the Straits of Mackinac that 
connect Lake Huron and 
Lake M ichigan. It was a 
great feat for that day. The 
car-carrying ferry would in 
previous years have had tu 



be towed across the icy 
straits by barge, But the 
steel vessel with its three 

BOOQ-hp engines was a bom 

ice crusher, the first qf its 
kind. The ship had twin 
screws and cut voyage time 
by about 25 percent. 







Snow wdan for 1 40-mpti trip. 



50 YEARS AGO: January 1937 



Snow sedan 

Jn 1927. the snow sedan was 
the dream machine of the 
future. Snowmobile build' 
ers n who had already jjer- 
fected 2-num propeller-driv- 
en sleighs t wel re now 
working on the design of a 5- 
ffcrissrnger enclosed vehicle 
driven by a 40- hp aircraft 
engine anti twin-blade prop. 
Steering and bniking mecha- 
nism* would he housed in* 
side the enclosed cabin of the 
vehicle, which cou Id crutss a 
well-packed snow scene at 
140 mph. The only thing 
standing in the way was lack 
uf a good ctjqrsc for driving. 



'Farming' gold 

They Were called '‘gold farm- 
ers n and their crops were 
precious yellow metals. 
These lucky men owned ruin' 
end rights in western can- 
yons when? I hey could liter- 
ally scoop gold out of the silt 
in riverbeds during dry sea- 
sons f right h during the win* 
ter months N snuw would 
mount in the highlands of 
these canyons and when the 
spring rains came, the gold 
would bo washed downhill. 
Once the riverbed* dried out 
in early summer, the farm- 
in'* took rakes and trowels 
and picked up the 1 gold. 




Rolling nests 

Italian police armor- plated 
rr h it i j rcy des an d mounted 
machine gurus on the front, 
creating rolling gun nests. 
These were used in attadss 
against organised crime. 




25 YEARS 



Top compacts 

Popular M^HAHtt^ de- 
fined a compact car iLs one 
with a 100 Lo 114dn. wheel- 
base in 196& A chart, on the 
inside cover of the magmiine 
Hated ;dl the new American 
cars of the year and the com 
pacts were at the top. The 
cars included Cumin*. Kul- 
cons, Valiants N Chevy ] Is, 
Comets^ Btiick Specials, 
Olel£inubile F-S6s P Dodge 
Lancers, Rambler Ameri- 
cans, Ambassadors and Stu- 
debakcr Larks. The lowest- 
priced car: 11991 (Valiants). 
The highest priced: a Bukk 
Special Deluxe for $2593 



i January 1962 




Laser grows up 

The laser woe just two years 
old in I9G2, but rapid ad- 
vances were already noted, 
hi the photo above, a 
scientist demonstrated a 
ruby crystal in a new wave 
guide designed to intensify 
the laser beam fur use in 
communlti&lions. 



Making waves 

A prototype of the Hover- 
bus, a new ground-effect ma- 
chine^ was rolled nut in ftmt- 
land in I9ti2. It was designed 
to ferry 200 passengers at 
speeds approaching 80 mph 
over rivers and estuaries. 
The Qfr-ft .-long croft had hy- 
drodynamic side wafts that 
nevei r completely left the 
water as the center of the 
ship rose above the water- 
hue, where an air cushion 
created fay twin outboard 
motors kepi it slightly aloft, 
Jets of air exiting at each 
sikh? of the ship gave it for- 
ward momentum. M 



FOCI 1JW lirntwns I IWN lii«-+Y*E M- i-lNfc-M hiy hy Ttv H«-<^ t mi# XJth M rw-r Shu y.^. XV |t * HM>. I - A. M*.-ny* « n I, mM I NtuU ■ ;uvl \w*vmu., 

(12.VT furnu j vi'iir. tiLlfT TiH-tlmu ^ou- l JUfKlii nmd all tfta'ruuuiifvVf', ^ij I \i\ u» [jf r* |l l, ^ nu.l 4.1 Si 1 * Yurie N V :uh* .u I III mmIjU nulling- •!!>-■-- AuiSrinHl ■*vr«l-« i Wi- 

ui url# li;. ' 'miuhIij Ehri. WvhI‘.<t. On. Htnlnwi Jr ^‘.niHl mMIkT al Uw hri I iffic- e si Ih-juii U .lum> J.'. IAVw, V+" In- Thr Kh lij^ r V.iiiMinii AH 

ri^d.iv,,l imI iplVS-A- IHUfRlAfCTKIfc IYun- hi-ihI tuLln-x- l» l'4r|HjUr M-il^Jii.-- I'.n I In % UHli-L, Eh-- u lL'*i 

f 5/ POPULAR MECHANICS • JANUARY 1 907 





Inexpensive And built 10 stay that way 



rr^ar. 



I 






SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 



IS my, ijr" 1.2 mp. nitfllime a. per cipafsitt !iv Mt insitsnd. 
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